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CBONCTBA MHANBUAYAJBHBIX HNOJUORKINIECKUX
YTJIEBOJOPOJIOB PA3JINYHBIX TUIIOB CTPYRTYPBI
N COCTABA Cis—Cyo

A.l.TMerpos, E.Tl. Kanunan, O.M.Hedenos,
M. A. YeabpnoBa .

T (Hucruryr opeanuuneckoii zumuu un. H. Jl. 3eauncrozo

AH CCCP, Mocksa)

[IpuMeHeHHe B KauecTBe MOTOPHBIX TOIUIMB CPeAHMX (paKuui
HedTH, MOMCKU YIVIEBOJOPOAOB MaceJl, CTOMKAX K OKHCJIHTe/bHbIM
BO3JeHCTBUAM M IOBHILIEHHBIM TeMIepaTypaM,— BCe 3TO JeJder
HHTEPECHBIMH CHHTE3 H H3yueHHe CBOHCTB HHAMBUAYaJbHBIX yIJe-
BOJOPOAOB pPAa3/IMUHBIX THUIOB CTPYKTYPHl, MaJOM3yUYeHHBIX /IS
cocraBa >Cis.

VcTaHOBJEHO, UTO NEPEXOA OT @, &, A-TPHGEHNIAJKAHOB K M30-
MEpHBIM YIVIEBOZOPOAAM C (eHUIbHBIMH KOJIbIlAMH, Da30GpOCaHHH-
MH N0 LEMH, CBA3aH CO 3HAUHTEJbHbIM IIOHHXXKEHHEM TeMIepaTyp
3aCTHIBAHMSA H C IIEPEXOOM OT KPHUCTAIHYECKHX (OpPM K CTeKAaM.
TTpu nepexofe OT @, o, A-TPUPEHAII-ANKHI-METAaHOB K COOTBETCTBEH-
HBIM TPULHUKJIOrEKCHJI-aJKH/I-MeTaHaM TeMmilepaTypa IJIaBJIeHHs
(3acThlBaHHsA), KaK IPaBH/IO, NOHMKAETCS, B TO BpeMs Kak BA3-
KOCTb Bo3pacTaeT. ConocTaBJieHHe BA3KOCTHBIX CBOWCTB TPHIMKJIO-
reKCHJ-aJIKaHOB M JM-JHIHKJIOTeKCHJI-aJKU/I-MeTaHOB IPOBOAHTD
TPYIHO BBHIY MX Pe3KO Pas/MYHHIX TeMmIepaTyp naasnenus. Onna-
KO IIPY TeMIlepaTypax, ROCTaTOYHO JaJeKuX OT UX TeMIlepatyp
naasdenusi (+100 +150°), Bs3KOCTHBIE CBOMCTBA 3THX PSLOB
YAaJ10Ch CPABHHUTH, IPHUEM 0KAa3a/10Ch, YTO BA3SKOCTb UETBIPEXKOJIb-
yaTHIX YIVIEBOROPOIOB B 3—4 pasa NpeBbIIaeT B3KOCTh TpeX-
KOIbYaThIX.

Cpenu 1-1-14- (a-HadTHI) -aakeHOB-1, 1,1-11- (a-HaTHI) -aKa-
HOB M MX AEKaruApOMpPOM3BOAHLIX TeMIepaTyphl IJIaBJIEHHsI TOHM-
XKAJOTCA C POCTOM JJIMHBI a/qu(paTHUYECKOro panuKaa, HeCMOTPS Ha
VBeJIMYEeHHEe MOJIeKyJ/IsipHoTO Beca. IIpOAYKTH NOJHOrO IHAPHPOBA-
HHST — JH-JeKaJu-aJKaHbl 3aCTHIBAIOT NPH TeMrneparype Ha 70—
80° myKe TeMIIepaTypbl CBOMX apOMaTHYECKHX aHaJIOTOB H YXKe He-
B BHJAE KPHCTaJJIOB, a B BuAe cTexosn. HeoxyaaHHBIM OKaszasoch
cOBMajeHHe TeMnepaTyp MuaBiaeHus 1,1-au-(a-HadTHI)-2NKAHOB
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-
H COOTBETCTBYIOUIUX @-®-AH-(0-HAQTHI)-2JKAHOB IIPH  JJIHHE
aJKHJIbHBIX 1ered > 4 atomam C.

B pa6orax Mukewku, IOxenst u Apyrux uccaenoparteseii, HMeB-
WIKX Ae/10 C NPOAYKTAMH aJKWIMDPOBAHHS H allMJIMPOBaHHsA HadTa-
JIHHA, T. €. B OCHOBHOM C f-aJKuJ-Ha(TaauHaMy, ObUIO yCTaHOBJIe-
HO, YTO NPH THAPHPOBAHHH HA(TAIHHOBOTO KOJBIA BSI3KOCTb [OBHI-
waercs. B Haulem HCCeIOBAHUM Ha NpUMepe YeThipeX H3OMEPHBIX
a-OKTUJI-Ha(TaIHHOB U UX NepPruipiopoB Oblia oOHapyKeHa oGpat-
Hast KaptuHa. OKa3a/noch YTO B AHHOM DSy B Pe3y/bTaTe THAPH-
poBaHHst HadTATHHOBOTO KOJIBIA BASKOCTH, HA0G0POT, YMEHbINAET-
csi. B paagy 1,l1-nu-(a-nekanui)-ajJkaHoB BSI3KOCTh TOHHXKaJaach
(moao6Ho Temnepatype 3acThiBaHus, np?’ U d?’y) ¢ POCTOM JJIHHBI
a/M(paTHYECKOTO PaAuKaJ/la, HECMOTPSI Ha yBeJHYEHHE MOJIEKYJsp-
HOTO Beca yrieBoAopoja. 3aech takxke 1,1-n1ekanui-ankans o6a-
Jlajli MeHbllIeH 1Mo abCOJIIOTHON BeJUYMHE BSA3KOCTHIO, HEXKENIH OT-
Beyaome uM  1,1-nu(a-HadtHa)-ankansl. OJHAKO  BSI3KOCTH
JuHaQTHI-3JKAHOB M UX MEPrujipIopoB, eCTeCTBEHHO, OKasaJjach
60Jiee BBICOKOH, HEXKE/IH Y H30MEPHBIX UM MOHOAJIKHJI-HadTAJHHOB
M JexanauHoB. Ecin BaMsiHWEe CTpPOeHHUsi YIVIEBOJOPOROB HAa MX Bsi3-
KOCTHblE CBOJCTBA YPe3BBIYAHHO BE/JIHKO IIPH HU3KHX TeMNeparypax,
TO TipH TIOBBILIEHHBIX TeMmImeparypax (Bbime 100—150°) BausiHHe
CTPOEHHS y:Ke HHBEJHDPYeTCs.

B cBoe BpeMsi Ha mnpuMepe yIJIeBOAOPOLOB, CHHTE3UPOBAHHBIX
Cr. [1nnar, 6bUI0 YCTAHOBJIEHO, YTO OKHCISIEMOCTb PACTET C POCTOM
JUIMHEL, YHCJA W pa3BeTBjeHHOCTH uernell. Hamu mawHble, moJyuen-

. Hble Ha MaTepuaJie HHBIX CTPYKTYD, HOATBEDJAMJIM 3TOT Te3HC AR
ankwiI-HaTaquHOB M TPU(PeHUJ-aNKAHOB, HO PA3OLLIHCh C HMM B
cJIyuae aJKu/I-TUrHAPOOHGBEHHIOB (Bepo;mxo BCJIEICTBHE 00Paso-
BaHHS B TOCJIENHEM C/yyae UHTHOHTODOB),

Hspectho, 4To B PANax yrIeBOLOPOAOB C OJHHM M TeM e YHC-
JIOM 2TOMOB YIVIepOfla TelVIOTBOPHAS CHOCOGHOCTB PacTeT ¢ POCTOM
COMePKAaHHUS BOJOPOAA, T. €. IO Mepe CHUMKEHHs! UMKIHYHOCTH. Ont-
#aK0 HUK/IM3aIMsA BJeueT 3a COGOH MOBHILIEHHE YIEJBHOTO Beca.
'Bel1o ycranoBieRo HA pane NPHMEPOB, UTO NPOH3BENIEHHE U3 Tel-
NOTBOPHOH CMOCOGHOCTH Ha' y/e/bHbIH BEC PACTeT N0 Mepe yBeiye-
Hus  yikauuHocTd. Hampumep, ags  wusonapaguHOB - COCTaBa
Cy — Cy (7,8-munmponua-terpanekana, 11-MeTna-siiko3aHa) Y.l
sec 0,79—0,80) aro mpousBeaenue pasrHo 8250—8350. Hiis 6uuMK-
augeckux HadreHoB cocraBa Cjs — aqKMIAeKanuHOB (yA. Bec
10,9466) omd Bospacrer 10°8900—9200. Hausbiciiee e 3naue-
'Hu€ MpOW3Be/eHHS] M3 TEIUVIOTBOPHOH CHOCOGHOCTH Ha yle/bHBII
BEG CPelM M3yueHHLIX HaMM HadTeHOB Okasajocb y 1,1-mexasnna-
anKaHoB COCTaBa ng—cu,——ﬂpaBHbIM 9700—9900 (yn BEC ITHX
YI‘JIEBOILOpOZIOB O 9774)
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KRATAJINTUYECKAA N30MEPU3AIINA !
ITAPA®UNHOBBIX YIIEBOJOPOJIOB :

I H. Macasapcknii, B.A, KoGenes, H.P.Bypcuans,
M. 1. Poickun

(Jlenunzpadcruil Hayuno-ucciedosareabcruti URCTUTYT
no nepepaborre HedTU U NOAYLEHUI UCKYCCTEEHH020 HUIKO20 TONALEA)

HexoTopble THNHYHBIE KaTaaM3aTOPbl T'MAPO-AETHAPOreHH3aLHH
B YCJOBHSIX IOBBILIEHHBIX TeMIlepaTyp M JaBJeHHH BOJOpPOAA CIIO-
COGHE KaTa/M3MpOBATh H30MEPH3ALMI0 NapadMHOBLIX YI/IEBOLO-
ponos. OaHako BCe M3BECTHHIE [0 IOC/JELHErO0 BPEMEHH NPOMBIL-
JIEHHBIe [TPOILECCHI H30MEepPH3allUKH HOPMAabHBIX NapadHHOBLIX yIvie-
BOAOPONOB 0asMpoBaJHCh Ha NPUMEHEHHM B KaueCcTBe KaTaJH3a-
TOPA XJOPHCTOrO anloMHHMA. OCHOBHOH TNPHYHHOH SIBJAJIOCH TO,
YTO XJIOPHCTHIA AJMIOMHHHH Je/laeT BO3MOXKHBIM OCYIIECTBJAEHHE Pe-
aKUMi NpH HH3KHX Temnepartypax (50—1500), koTophie ¢ TOUKH
3peHHs] XHMHYECKOrO0 paBHOBecHMsl Haubosee OGJaronpusiTHbl A4
r1y6oKol M30MepH3alHH yKa3aHHHIX YIVIEBOAOPOMIOB. :

OcHOBBIBasICb Ha JAHHBIX XHMHYECKOH TEPMOJAMHAMHKH, MBI 11O-
KasaJjly, YTO B COYETAHHMH C YeTKOH PeKTH(HKauueil NMPOJYKTOB pe-
aKIMH  BBICOKOTEMIIEDATypHass H30MepH3alusi H.napa¢pHHOBBIX
YIJIeBOJOPONOB MOXeT TakXe NPHOGPeCTH onpefnesieHHOe MpPaKTH-
yeckoe 3HayeHHe. , ,

Boutn u3yueHnl pas/uuHble OKHUCHBIE, CYJb(MHAHbIE M OKHCHO-
MeTa/LUIHYecKHe KaTaJd3aTophl, B pe3yJsbTaTe 4ero jAJs H30MepH3a-
UHM H.Mapa(UHOBHIX YI/IEBOLOPOAOB Obl1 BBIGpPAH CyJabGhHIHbBIR
BOJIbPAMOBBIH KaTalH3aToOp.

Hccenenopanust nokasany, 4yto TeMrepartypHasi o6actb paboTH
CynbhHAHOTO BOMB(PPAMOBOTO KaTajln3aTopa JeXuT BOsn3n 400° u
YTO PeaKLHUsl H30MepPH3aluu MOXKeT yCIellHO OCYLIECTBAATLCS JUIb
NpH MPOBEJEHUH ee TPH IOBBILIEHHOM AABJIEHMH B IIPHCYTCTBHH
sogopoaa. [as obecneueHust craGuibHON PaGoTH KaTajiu3aTopa
Heo0X0UMO NOJIepKUBATL AaBjeHHe He Huxke 40—50 aru.

Boin BoiMosiHeH psin paGoT Mo H30MepH3alMH HOPMAJbHBIX Na-
papuHOBBIX YIr1eBoAopoaoB oT Cs4 10 C; BKIIOYUTENBHO.

HccienoBanne KMHETHKH H3oMepH3aluMu H.OyTaHa M H.rekca-
Ha T0Ka3aJ/io, 4To CKOPOCTb 3THX PeaKUHi BO3pacraer C yBeJuye-
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HHeM NapluaJjbHOro JaBJeHHs yreBofopoAa. B oriuune oT peax-
MM M30MEpH3AlHH H.IEKCaHa DEaKUus HU3OMepHsauun H.GyTaHa
TOPMO3UTCS BOJLOPOLOM.

JIlas obenx peakuuil XapaKTeDHO BBICOKOE 3Ha4YeHHE BEeJIMUMHBI
KaXyIlelicss SHEPTHU AKTHBAIMK, KOTOpasi MPHOJIM3HTEIBHO paB-
usercs E = 44 000 kaa/moss.

Bhliy H3MepeHbl OTHOCHTeJIbHBIE CKOPOCTH H30MepH3aluH H. fa-
padunosbix yriesogopoaoB or Cs 10 Cs. Ecau npurATH CKOPOCTH
H30MepH3alUy H.IIeHTaHa 3a 1, TO OTHOCHUTEJIbHBIE CKOPOCTH H30Me-
pH3aldH €ro TOMOJIOPOB MOTYT ObITb BBIPAXKEHBI CJAEAYIOLIHMH
BeJIMUHHAMH: H.IeHTaH — 1; H.rekcad — 2,0; H.rentad — 3,1; H.0K-
tan — 4,2. CileqoBaTeJbHO, B TeX YCJIOBUSIX, NIPH KOTOPHIX Oyner
POUCXOUTH TVIyGOKasi H30MEPU3alUUsi ONHOTO YI/IeBOAOPOAA, ADY-
roit, 06/1aaM0IHi MEHbIIMM MOJIEKY/IPHBIM BecoM, OyJer moasep-
raThCs JIMIIb CJa6OMy ITpeBpalleHuI0. :

Takum 06pasoM, NOJyuYeHHbIe JaHHbIe IIPUBOJAT K 3aKJIOUEHHIO
0 TpeINOUTHTENLHOCTH PAasfe/bHOM H3OMepH3alluk NeHTaHOBOH,
reKCaHOBOIl ¥ IeNTaHOBOH ¢paxuuil GeH3uHa. ‘

HccienoBanne IpOJYKTOB H30MepH3allMM H.reKcaHa, H.renTaHa
¥ H.OKTaHa TIOKa3aJo, YTO OHM COCTOSIT [VIaBHBIM 0Opa3OM M3 yTJje-
BOJIOPOJIOB, COAEPKAIUMX B OOKOBBIX UEMSX OAHY HJIH JIBE METHJIb-
Hble rpynmbl. OTHOCHTeNBHOE cojepXkaHue Gosiee PasBETBJEHHBIX
H30MEPOB BO3PACTAET C yBeJMUEHHEM MOJIEKYJNSPHOrO BeCa HCXOA-

_ HOTO YTJIEBOZOPOJA.

B pesyJibTaTe NPOBeNEHHBIX HCCAeNOBAHHA OblIM paspaGoTaHbl
OCHOBHHIE NPUHIMIHAJBHEIE CTODOHBI NMPOLECCAa H30OMEpU3aALMH Ha
cynbOUAHOM BOJb(OPAMOBOM KaTaju3aTope H TOJYYeHBl IOKasa-

1. Hsomepusanus H.6yTana 2. H3aomepu3auus H.NEeHTaHa
BuIXOofi TNpOAYKTOB pacnaja Boixop rasa (C;—Cg) . . . . 2,6
(C—Cgy) ... 2,4 B xoj H3OomeHTaHa
Brixoa naobyrana: a) Ha TNPONYILeHHHIH yrJe-

a) Ha NPONYIIeHHbIH yrae- sogopox . . . . . . . 01,0
BOAOPOL . - « + « « -« 30,2 6) Ha mpopearipoBaBIURil yT-

6) Ha  TpopearHpoBaBIIHIL neBoopos . . . . . . 95,0
yraesomopof, . . . . . 92,5

3. Msomepusauus rekcanoBoil dpakuki GeHsHHa

BLIXOL 233 . + « « v « o « « « ¢ v v s v . .. 58
BHIXOA KATadH3ATA « « « « « « o « = = + o o « » 92—95
OKTaHOBOEe YHCJAO (MOTOPHBH MeETO.):
a) UCXO[HOM rekcaHoBoll ¢pakuuu . . . . . . 94—39
6) mocjie H3OMepH3aLMH . . . . . . ce e 7072
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TeJld M30MepH3alUOHHOM NepepaboTky H.GyTaHa, H.NEHTAHA M re-
KCaHOBOH (pakiyy GeH3WHa NPAMOH TOHKH.

TunuyHble Pe3yabTaTH NpHBeAeHH Bhillle (B Bec. %).

B HayYHO-TEXHHYECKOH JIMTEPAType TaKXKe NOsBHIIHUCH coob1ue-
HHSI O pa3paGOTaHHBIX 3a PyOeKOM aHAJOTHYHBHIX MPOLECCax H30-
MepH3all1H, KOTOpble OJHAKO, OCYIIECTBASIOTCS Ha APYTrHX KaTaji-
3aTopax (IJIATHHOBBHIX U [P.).
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"BBI/IEJJEHHE IIUKJIOTEKCAHA
A Er0 BIGKANIIAX T'OMOJIOTOB U3 BEH3MHA
BARMHCKON HE®THN

J.M. Komenena, C.. MexTnes, B, ®.NlemuaamMassaje,
IIl. 3. dibaroBa, ®. A.TammumMoBa

(Ancruryr negru AH AsCCP, Baxy)

OrcyTcrBue 3(eKTHBHOTO NPOMBIULIEHHOrO METOAA BHLIEJe-
HHst IHKJIAHOB H3 COCTaBa He()TH — OCHOBHOe NpPENsATCTBHE AJS HC-
NOJIb30BAHMST HE(TAHOrO UHK/IOPEKCAHA B NPOMBILIIEHHOCTH opra-
HHYECKOrO CHHTE3a.

IIpoBeneno HccaenoBaHue No paspaGoTKe METOAA BHITE/EHUS
LUHKJIOTEKCaHa H ero G/IMKailuX FrOMOJIOrOB H3 GeH3HHOBOH (pak-
LMK OJHOH XapaKTeprol HeTH GAKUHCKOTO MECTOPOXKIEHHS — cy-
paxaHckoit oTGOpPHOH.

Belnesienne uukiiorekcana ocymiecTBIIsSIH yTeM OAHOKPAaTHOMH
H IBYKDATHOH pPeKTH(DUKALMHE ¥ a3€0TPONHON AHCTHIISALMK psIMO-
TOHHOIO GeH3MHA. YCTaHOBJIEHO, UTO OJHOKPATHOM pexTu¢uKanued
GEeH3HHA MOMKHO BBIAEJHTb Ha KOJIOHKE a(dexruBHOCTBIO 25 M 50
TEOPETHYECKHMX TAPeJIOK COOTBETCTBEHHO 75 H 87 % -Hble KOHIleHTpa-
TH_ (BBIAeNsNack (pakuus 80—82°) ¢ BBIXOZOM OT moTeHNHana 39
n 55%. Ecnu or6upare dpakumio, Kunsuryio B npegenax 80—83°
Ha KOJIOHKE 3(HEKTUBHOCTEIO 50 TEOPETHUECKHX TapesioK, MOXKHO
BBIeJIHTD 86 % -HBI KOHIEHTPAT HHMKJIOTeKCaHa C BBIXOAOM ero OT
noreHnuaja 659%.

IBykpaTHasi pekTuouKauus GeH3WHa HA KOJOHKAX s dexTus-
HOCTBIO 25 4 50 TEOPeTHYECKHX TapesOK JaeT LHKJAOTeKCAaHOBBIH
KOHUEeHTpaT 90% uHCTOTBI C BHIXOJOM OT MOTEHILMAAA COOTBETCT-
BE€HHO 77 u 939,.

A3eoTponHOli NeperoHKoH WUKIOreKCaHOBOH (pakiun 75—850
(BblIE/IeHA M3 GeH3HHA Ha KOJIOHKe 3((eKTHBHOCTBIO 25 TEOpeTH-
YECKHX Tape/iOK) ¢ MEeTHJIOBEIM CIIMPTOM NPH COOTHOIIeHuM | : 1 Ha
KOJIOHKE 3(peKTHBHOCTBIO 50 TEOPeTHUECKHX TapesoK Obl mogayden
96% -Hblll IMKJIOreKCAHOBHIH KOHIEHTPAT (BBLE/SAIACH dbpakuusa
79,6—81,1°) ¢ Bhxomom or motenumana 67% wuam 919%-HbI KOH-
HEeHTPAT UUKJIOTeKCaHa C BBIXOJOM OT MoTeHuuana 829%.
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A3zeoTponHas IEperoHka ¢ 3THJIOBbIM CIIMPTOM JaJjia Xy[uiue pe-
3yJIbTATHI.

PexTn(uKalHeii 6eH3MHOBON (paKLMH, KUNsleH 1o 75°, Ha Ko-
noHKe 3¢ ¢ekTHBHOCTBIO 25 M 50 TEOPETHYECKHX TapesoK MOXKHO
BBIACJHTb (PPaKIMIO, COAEPKAIIYIO METHILHKIoNeHTaHa 86 u 94,8 %
¢ BBHIXOJOM OT noTeHuuasa 87 u 95% COOTBETCTBEHHO.

Pektudurauus ¢paxuun 95—105° nossosiseT BBIAENUTH ABYX-
rpaaycuyio ¢paxuuio (100—102°) ¢ comepxanuem 93% wmerun-
LHKJIOreKCaHa ¢ BHIXOMOM OT moteHuuana 73%.

Takum o6pasom, npoBeleHHass pabora nokasaja BO3MOKHOCTDb
Bhile/IeHHs U3 GeH3MHA CyPaXaHCKo# oT60pHOH HedTH METHIIIMKIO-
MeHTaHa, LMKJIOTeKCaHa H METHJILUKJ/IOTEKCaHa CO CTeNeHblo YHCTO-
To 94,8; 90—97 u 93% CcOOTBETCTBEHHO.
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CHHTE3 U CBONCTBA HA®TEHOBBLIX YIJIEBOJAOPOJOB
C IJITHHON BOKOBO LIEIIBIO

A. 3. floporoumncxknii, B. . IaBpernTben, A. B.JIiorep,
H IO.MeasrankoBa, B.A.Kynpnsanos

(I'posnencrull ne@dranoll HaywHo-uccaedosareabckuil UKCTUTYT)

OnHoli 13 MaJIOU3YYEHHBIX (HO UMEIOLIMX BaXKHOE 3HAYEHHe JJIs
TIOJYYeHHUs] PA3JIMYHBIX IPOJYKTOB) TIPYII YIJIEBOLOPOAOB SIBJIS-
I0TCS Ha(TeHOBble YIVIEBOLOPOABI ¢ AJHHHOH GOKOBOH IEMbIO.

ITpuHnunbl cuHTE3a HA(TEHOBBIX YIVIEBOAOPOAOB C AJMHHOM
‘00KOBOH 1elIbI0 34K/II0YAIOTCS B OCYLIECTBJEHHH TPeX OCHOBHBIX
CTylNeHeH: IepBas CTyNeHb — NoVIHMepH3auus ovieHHOB; BTOpaAsi
CTyNleHb — QJKHJMPOBAHHE apOMATHKH oJieHHAMH; TpPEeThsl CTY-
TIeHb — THAPHPOBAHME apOMATHYECKOTO KOJbIla TOVIYYEHHOIo aJ-
KHJINIPOU3BOLHOrO GeH30J1a.

Hanpumep, nonyueHne TeXHHUECKOTO H3OICIHIIHUKIOIEKCaAHA
TIPOU3BOJHNIOCE CJAEAYIOLIMM 06pa3oM: JUMeP aMHJIEHOB (IUH30-
aMuJeH) Obl NoJyueH OPH MOJHMMEPU3ALUM IeHTaH-aMHJEeHOBOH
«ppakuuy TePMOKpDEKHHTa B NPHCYTCTBUH (ocopHO# KHCIOTHL. Pe-
JKHM TNOJIMMepH3auuu ObuT clefyiouiuM: Temnepatypa 170—180°,

of6'beMa CHIpbsi
ndasjeHne 50—60 arm, oObeMHasi ckopocTb 3—4 Zobema cHphA
o6. KaraJj.-yac

IIpu stom mpeBpallieHue aMusieHoB cocraBuao 709% or conepaKa-
HUSL UX B UCXOMHOH NEeHTaH-aMHUJIeHOBOH (ppaxuHuu.

Janee 3 TeXHHUECKOTO MU30AMU/IEHA Ob BBIIEJE€H KOHIIEH-
‘TPAT JUMepa, BRIKUNAIOWKi B npeaesax 120—185° KOTOPHIM aJIKH-
JipoBaJscs 6eH3os. Peaknum askuinpoBaHHs GeH30/1a BBHICOKOMO-
JIEKYJISIPHBIMH OJle)HHAMH NIPOBOJUIKCH B IPHCYTCTBHH PA3JIHYHEIX
KaTaJu3aToOPOB — XJODHCTOIO aJIIOMUHHUS, CepDHOH KMCJOTHL H JP.
YcnoBusi aNkKuIMpOBaHUsl GeH30/1a JMH30AMUJIEHOM B NPHCYTCTBHH
CEepPHOH KMCJIOTHl OBLIM CJEAYIOIUMH: KpPENOCTh CEPHOM KHCJIOTHI
97%, NpomOJIKUTENBHOCT, KOHTAKTa 2 uyaca, OTHOIIeHHe GeH3oJa
K auu3oamuiieny 5 : 1, remmepartypa peakuuu 20°,

ITocsie ocyimecTB/EHHST PeaKUUil aJKUTUPOBAHUS ObLT MOJMydeH
TeXHHYeCKHH H30Jenui6eH30J — (ppakuus, BHIKMIAOWIAA B Ipe-
nenax 180—350°. Hasa atoro mpoaykTa XapakTepHa 6blia BhicOKast
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niotHocTh — 0,86—0,88, BhICOKasi TeMIlepaTypa HavaJja KpUCTaJl-
ausamui — ot 21 mo 35° M HM3Kas KaJOPHHHOCTb, HE NPEBBIILAIO-
mas 10 100 xkaa/ke. VsonenunGeHsos MNoABeprajcs THIPHPOBA-
HHIO, B YaCTHOCTH, B IPHCYTCTBHH HHKEJIEBOIO KaTaaus3aTopa. ¥ciio-
BHsl THAPHPOBAHHs GBIIH CJELYIOMMMHU: JaBjeHue 7 aTM, TeMIepa-
Typa 150—200°, o6bemuas ckopocts 0,2 uac~l.

B pesyJibTare npoBefieHHs! BhIllEyKa3aHHbIX ONEPALHH ObIIH 110
JlydeHHl TeXHHUeCKHe QpaKuui Ha(hTEeHOBBIX YIJIeBO0POIOB C JLJIHH-
HOH GOKOBOH IeMbI0: KOHIEHTpaLusi HagTeHOB AOCTHTrana BO (pak-
nusx 98—100%. .

O6uye cBOHCTBA HEKOTOPBIX CHHTE3HPOBAHHBIX TEeXHHUECKHX
(dhpaKunii HahTEHOBEIX YTVIEBOZOPOAOB C JJIHHHOU 6GOKOBOM LeMbI0
NpUBeJeHBl B Tabauue.

Honnuux.| ¥isoneuna-i  opeuu-
QOH3HKO-XHMHYECKHe CBOHCTBA I HKJOT eK- LHKJAOr €K~
JIOreKCaH caH can
[I70THOCTD, 29/4 « « « « v v v v v o o o o s 0,8440 | 0,8457 0,8630
<DpakuHOHHBIH COCTaB:
Hauaso Kumenusi, °C, . . . . . . . 212 184 270
109, ‘BuKHnaer npu remmeparype, °C . . 240 234 283
30% » » " °C . .| 249 253 293 .
509 v R » °C . .| 254 273 312
709 . » » °C . .| 258 300 326
90% » » » °C . .| 266 332 345
Konei, Kuneuust, °C . . . . . . . . .. 284 350 365
[TokasaTenb JAyuenpesoMJeHHs . . . . . . . 1,4645 1,4622 1,4768
TennoTBopHasi CIOCOGHOCTb, KKaAA/ke . . . . 10355 | 10380 10300
Temnepatypa 3amep3anus, °C. . . . . . . . —51 —66 —40
Conepkanue Had)TEHOBEIX yTJIeBOJOPOROB, Bec. %| 98,6 98,0 100

[puBeeHHble AaHHbIE CBHAETEILCTBYIOT O TOM, UTO TIOJIyYEHHbIE
CHHTETHYECKHM IIyTeM Ha(TeHOBble YIJIeBOAOPOAb C JJIHHHOH Go-
KOBOH LIeTbio 06/1aJaloT UEHHBIMH JJIs TOIJIHB CBOMCTBAMH: BBLICO-
KOIl IWIOTHOCTBIO, BEICOKOH KaJIOPHHHOCTBIO ¥ HU3KO! TeMnepaTypoi
3aMep3aHus.
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FOMOTEHHOE JEMETH/INPOBAHUE KPE30JIOB

In I'yan-maus, M.I.ToaukGepr

(Hucruryr opeanuueckoii rumuu
un. H. [I. 3eauncrozo AH CCCP, Mocxea)

[poBesieHHble  HCCIENOBAHHA —TOMOPEHHOTO JIECTPYKTHBHOLG
IHAPHPOBAHHUs TOVIYoJa U (eHosa MOKa3a/H, 4To B OTCYTCTBHE Ka-
Ta/JH3aTOPOB IIPH BLICOKMX JaBJeHHAX BOJOPOAA B OJMHAKOBBIX
YCJIOBUAIX HEMETWIHDOBAHHE TOJNYO/Ma MNPOTeKAeT 3HAUHTEJBLHO
GhICTpee N0 CPABHEHHIO C TerHAPOKCHINPOBaHHeM (eHovia. B o6oux
3THX DIPOLECCAaX THAPHPOBAHHE aPOMATHYECKOTO KOJbLA MPOHMCXO-
AMT B BeCbMa HE3HAYHMTEJNbHOH CTENEeHH. DTH PEe3yJbTaThl [O3BOJIS-
JIH TIPeINO/IONKHTb, YTO B YCJIOBHSIX N'OMOPEHHOTO AeCTPYKTHBHOTO
ruapupoBanus (470—520°, nasnenue 200—600 arm) BO3MOKHO
OCYIIECTBHTb J€METHIMPOBAHHE KPE3OJIOB C IOJyYeHHeM 3HayH-
TeJ/IbHBIX BBIXOAOB (eHoa (Hapsxy ¢ GeHaoaoM u Tosyosom). ITpo-
BeJIeHHOE HMCCJAeJOBaHKe NMOATBEPAUTIO TO NPEATIONOKEHHE,

Bhixoa XHAKHX npopykros (Ge3 BOABI) MPH TOMOTEHHOM RECTPYKTHBHOM
THAPDHPOBAHHH O- H M-KPE30JI0B
(B Bec. % X HCXOAHOMY Kpe3oJy)

Toayoans- | IIpomexy-
Pyay | Hexonusiil BeH:?.g"“’“a” . Has TOYHAH Cbenonu:laﬁ Hcxopunii Beero
amum | xpeson (p&:guggn g’ D At ?1%?_'_‘;-&;‘5% 1?‘211%‘6"’: Kpeson**
100 opTO 2,5 7,9 4,3 23,2 49,5 87,4
MmeTa 0,7 6,1 2,2 9,6 70,3 88,9
200 opTo 7,0 12,0 4,0 29,2 29,4 81,6
MeTa 2,8 7,5 . 2,1 12,7 60,5 85,6
300 opTo 13,8 13,6 3,7 29,9 15,5 76,5
MeTa 7,1 10,8 2,2 17,5 39,2 76,8

* B cayuae m-Kpesosa — ¢pakuusa 175—192°.
** B uugpel 3TOro crosiblia BKJIOUEH TaKKe BBIXOJ 60Jee  BHICOKOKHMSMUX
OpOAYKTOB B KoJsuyecTBe 4—79;.
0
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OnbITH MPOBOAM/INCH B aBTOK/IaBe NMpH 490° ¥ Haua/IbHLIX JaB-
qenusix Bogopoaa 100, 200 u 300 arm (MossipHOE COOTHOIUIeHHE
H, : kpesoa coorserctsenHo 0,9; 1,8 u 2,7). PesynbraThl OmBITOB
C 0- M M-KPe3oJIaMH (IIPOJAO/IKHTENLHOCTb OTIbITA 3 uaca) MpuBe-

 JleHbl B TabJauie.,

M3 naHHbIX Ta6auIbl CJAEAyeT, YTo TNPH H3Y4YeHHOM npouecce
MOTYT OBITb (B CJydYae 0-Kpe3oJsa) MOJdydeHbli BbiXOAbl (eHoNa,
pocturatouye 30 Bec.% K MCXOJHOMY Kpesoay. B cayuae u-xpeso-
Jla TIPOLeCCHl J€METUINPOBAHHS H [1eTHAPOKCHIHPOBAHUA NPOTEKa-
IOT 3HAYUTENBHO MEJJICHHEe.

[lpy DOMOPEHHOM JECTPYKTUBHOM THAPHPOBAHHH n-Kpesosa
BBIXOAB! BCeX (pakuuil 6/M3KH K IOJYYEHHBIM C O-KPE30JIOM.

OJHOBPEMEHHO ¢ YNMOMSIHYTBIMM BbIllle NPOLECCAMH TIPH TOMO-
FeHHOM JeCTPYKTHBHOM TI'MADHPOBAHHH KDE30JIOB IIPOUCXOAAT TAK-
e, ¢ 0JHOH CTOPOHBI, PacHaj IOCJeIHHX ¢ 00pa30BaHHEM OKHCi
yIJepoja M MeTaHOBHIX YIVIEBOXOPOJOB H, C APYroil CTOPOHBI, pe-
aKUMH aJKUJMPOBaHHS M PeKOMOMHALMH PajMKaJoB, NMPUBOAALLNE
K 06pa30BaHHI0 HEGONBLIOTO KOJHYECTBA BBICOKOKUMANINX MPOAYK-
TOB (B YACTHOCTH, KCHJEHOJIOB).

PajyKka/JbHO-IeTIHAsi CXeMa MEXaHH3Ma H3YYEeHHOH peakIuH
BKJIJOUAET 3apOXKIeHHMe LeNell NPH TePMHYECKOM pasphiBe CBs3ei
HOC¢H,CH,—H (unu HOC¢Hs—CHs), a rakke CH;C¢H,O0—H.
Tlocneayollee pa3BuTHE LeNed NPOUCXOAUT B pe3ysabTare B3aHMO-
NeficTBHSI aTOMapPHOTO BOJAOPOAA € MOJIEKyJaMH Kpesona ¢ 06paso-
panuem panukaios CeH:OH u CH; (a Takxke CeHyCH; n OH), xo-
TOpHIE B CBOIO Ouepelb FeHepHPYIOT aTOMapHHI BOLOPOA, pearupys
¢ mostekyaamu Hy. O6pBIB lieTefl MPUBOAMT K OGPA30OBAHHIO BHICO-
KOKHMMAIIHUX NPOLYKTOB.
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PAJINOJIN3 PA3JINYHBIX THIOB YIJIEBOIOPOOB

0. L XMeasnnngknii, K. . 3umnna, A, A.-llonaxosa,
B.M.Huknrnma

(Bcecornsuuii nayuno-uccaedosareavcrui UHCTUTYT no nepepaborre nedru
% 203a U nOAYHERUI UCKYCCTGENHO020 HUIKO20 Tonauea, Mockea)

JInst BBISCHEHHS H YTOUHEHHS MeXaHH3Ma peakuui, mpoTekar-
LIMX B YIJIEBOAOPOAAX NOJ BJMSHHEM HOHH3HPYIOLENO OOJYYeHHs,
[IpeACTAB/IAET HHTEPEC NeTa/bHOEe HCCJENOBAHHE KaK razoo6pas-
HBIX, TaK M KMAKHX NPOAYKTOB pacrnajga. MccienoBanue mpomyk-
TOB PaJHOJN3a YIVIEBOJOPOAOB PA3JHMYHONO CTPOEHHs (C OJMHAKO-
BbIM UHCJOM yIVIEPOJHBIX ATOMOB B MOJIEKYJIE) MO3BONIACT CIeJaTh
BBIBOZB O CTaOUMBHOCTH K OGJIYYEHHIO TAKHX JHHEHHBIX CTPYKTYD,
KaK T€KCaHbl ¥ FeKCEHBI, H YTVIEBOAOPOJOB IHKIHYECKOTO CTPOCHHS:
IIUKJIOreKCaH, LIUKJIOTEKCEH, GEH301.

Couetanne NaHHEIX 10 PAJMONH3Y C Pe3y/bTaTaMu TePMOXUMH-
UECKHX -H MacCC-CIIeKTPOMeTPHUYECKOTO HCCJAeI0OBaHUH B3auMoel-
CTBHSl 3JIEKTPOHOB C MOJIEKYJIAMH Takxke Gyler crnoco6CTBOBATH
Gouiee yray6JI€HHOMY H3yYeHUIO TIPOLECCOB PaIHONH3A.

B xauecrse OGBEKTOB MCCJ/IEOBAHMA GBUIH BHIGPAHI celyio-
lixe yra1eBOAOpOAL!: napaguuoBLie yraesonopoas! CeHyy; a-omedu-
uel CeHy, nukimorekcan CeHo; mukmorekcen C¢Hio; Genzon CeHs.

OnpITel MPOBOAMIIN TIPH KOMHATHOH H TOBBILUEHHON TeMIlepary-
pax. Mamepenne TemnepaTtypel MpOH3BOLWIIA ABYMSI TepMollapaMi,
COeIMHEHHBIMU C 3alHCHIBAIOIHM IOTEHUHOMETPOM.

OG6pasupl YHCTHIX YIVIEBOAOPOJAOB TLIATEJNBHO OCBOBOMKIAMH OT
pacTBOpeHHbIX ra3oB B Iiy6okoM Bakyyme (10~ mx pt. ct.), mocae
4ero MoABepraju obJydeHHIO Y-JIydyaMH KobajbTa-60 Ha chnelualib-
HO 06OPYNOBAaHHOH yCTaHOBKE, ONMCAHHOH B TPyHax Kontepennuu
10 MHDHOMY HCIOJIb30BAHHIO ATOMHOH Hepruu. MOIUHOCTb 103bI
O6/ly4eHHs 3aMepsAIH OOIEH3BECTHEIM METOIOM II0 NPEeBPALLEHHIO
IABYXBAJIEHTHOTO KeJle3a B TpexBaJjeHTHOe. ITocsieayss cocrapasia
BeIHUHHY Topsiika 110—130 penreer/cex B peakuMOHHBIX yCTpoOii-
CTBAaX THNA BAaKyyMHOH ammyJsbl ¥ gocturana 200 peunrzer/cex B
CIeNHabHBIX KOJIBUEBBIX PEAKTOPHBIX yCTpOfCTBaX. B HekoTophIx
OMNBITAX, IIPOBEIEHHBIX HA APYTOM HCTOYHUKE OOJYUYEHHs, MOILHOCTE
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J03ul paBHsMach 800 penteer/cex (ompeensnach ¢ MOMOLUIBIO TaK
Ha3bLIBAEMOTO 1lePHEBOTO J03MMeTpa).

Jlis anamusa rasoo6pasHbIX TMPOLYKTOB KIOBETY € ofpasuom
nocse 06Jy4eHnsi MOMEINANH B BaKyyMHYIO CHCTEMY C KaJIM6pOBAH-
HEIMH OObeMaMyu; obpasel [erasupoBajy, 3aMepaad 1aBJeHHe
BBIEJMBILErOCS rasa, mocse yero obpasel NepeBOM/IM B HaNyCK-
HyIO CHCTeMy Macc-CIeKTpOMeTpPa H aHalM3HpOBaJIH.

[IpuMensieMast CHCTEMa MO3BOJISET KOJIMUYECTBEHHO OLECHUBATL
BHIXOJ] Pa3JHUYHBIX POAYKTOB PajMOVIA3a.

B KUAKMX TPOAYKTAaX DajMOJIH3a C NOMOIIBIO Macc-CHeKTpo-
MeTPHH YCTAHABJIMBA/IM THIb OOPa30BABUIMXCH YTVIEBOLOPOLOB H
MX paclpe[esieHHe M0 MOJEKYNSPHBIM BeCaM. Tuns CTPYKTYp He-
IpeJiebHbIX YIJIEBOJIOPOAOB OblIM 0XapaKTepH3OBANEL NO nadpa-
KPACHBIM M YJbTPa(HOJETOBEIM CIEKTPaM MOIJIOIIEHHS. Apomaru-
yecKie yVIEBOJOPOABI ONPENEJANM IO CHEKTPaM MOTIOWIEHHs B
vabTpaduodere. '

B KkauecTBe NpuMepa IPHUBOJHMTCA YIVIEBOAOPOJHbBIH COCTaB
ra3oo6pasHbiX MPOAYKTOB PaJMONK3a LMK/IOTeKCaHa H H.renTaHa:

Paauoaus
HauMeHOBaHHE YIJeBOAOPOAOB
\IHKJIOT €KCaHa H, rerfraHa

Meran . . . . . « . . . 37,0 39,4
OTHAH . .+ « « « .« + - 13,0 12,1
OTaH . o« ¢+ o 0 v o 2,0 4.7
Ipomuned . . . .« . . . 7,0 11,1
Mpomaw . . « -« + . « . 4,0 8,2
Bytanenol - . . . . . . 22,0 7,5
Hso6yTaH, H. 6yTad . . . 7,0 10,1
AMHJIEHBL . . . . . o - . 8,0 1,9
HsonenraH, H. NEHTaH . . 0,0 4,8

Hauinume Bceil raMMBI HelpeJesbHBIX ¥ NapaUHOBHIX YIJeBo-
noponos C; — Cs yKasbiBaeT Ha IMIyBGOKHe MPOIeCCHl MpeBpallleHns,
npoTeKalole NPH pPajuo/use.

O6 5TOM CBHAETEJbLCTBYET TaKXKe HaJHuye B XKHAKHX IPOAYKTAX
pPeaKIMy HeNpeNeJbHEIX YIVIEBOLOPOJOB, yCTaHOBJICHHBIX TO HH-
(pPaKPACHEIM CIeKTPaM MOMVIOIEHHUS.
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METOJ NCCIEOBAHUA
COCTABA CYMMAPHBIX ®EHOJIOB CMOJI
TEPMHYECKON MEPEPABOTKH TBEPJIBIX TOILJINB

X.T.Paygcenn

(Taraunckuii noaurexnuuecrui UHCTUTYT)

[lepsoouepennoii samaveit aias XapaKTepUCTUKH COCTaBa CyM-
MapHBIX (DEHOJIOB JO/KHO GBITb OTpeNeseHHe KOJHYeCTBA OTLO/Mb-
HBIX TDYNN COEMHEHHH, OAHO- M JBYXaTOMHBIX (eHOJIOB, reTepo-
LAKIAYECKUX COeAuHeHMH u T. 1. Takoil rpynnosoii ananuz nas 6bl
BO3MOXHOCTb B JOCTATOYHOH CTelleHH OXapaKTePH30BaTh COCTAB
WHPOKUX GPaKUMH CyMMapHBIX (eHOJOB M NMOKA3aTh BO3MOKHOCTD
HX TIPOMBIIIEHHOTO NPHMEHEHHUs.

Meton onpenesieHus rpymnmnoBoro cocrasa CyMMapHBIX (eHOJIOB
Obl1 pa3paGoTaH HaMH NIPH HCCJIENOBAHHH (beHoIOB CMOVIBL TIpHGal-
THHCKHX (3CTOHCKHX) ciapues. CyIIHOCTb MeTOAa 3aKJIOYAeTcs B
CIeyIoIeM: CyMMapHble (beHOJIB PA3TOHSIOTCH Ha 2—>5-rpanycHbie
®paKUMH Ha KOMOHKe 3((eKTHBHOCTbIO 15—25 TEOPETHYECKHX Ta-
PEJIOK; NOJyueHHble (PAKUMH XaPaKTEPU3YIOTCS MOJIEKYJISPHEIM
BECOM, CONep)KaHHeM THAPOKCU/IBHBIX TPYNIN H 3J€MEHTAPHLIM CO-
CTABOM; KO/HYECTBA OTAEJbHBIX (pakuuil YeTKOH IeperoHKy xa-
PAKTEPU3YIOT KONHYECTBA COENUHEHHH, HMEIOIUX TeMIePaTyphl K1-
TIeHHs! B NIpenesax KulleHHs: ppakuuu. B HacTosiliee BpeMst HMeeTCst
AOCTATOYHO JaHHBIX O TeMIIePATypaxX KMIEHHs WHIUBMAYAJIBHBIX
(eno/I0B, UTO NO3BOJIAET CAeJATb BHIBOABL O COCTADE ¢pakuun. Hs
A2HHBIX AHAJIM33 BRIYHCJSIOT AT KaXIOH (Gpakuu comepxanie
OH-rpynn u atomoB Kucopoaa Ha 1 MoJb BertecTa. [TomyueHHble
A4HHbIE XapAKTEPU3YIOT COAEPIKAHHE NBYXaTOMHHIX H TI'eTepOLHK-
JIMYeCKHX (eHONMOB (M NMOoMy3(HpOB) B Kax ol ¢bpakunn. Couep-
XaHHe IBYXAaTOMHBIX (DEHOJIOB B MOJISIPHBIX NPOLIEHTaX BBIPAXKAET-
cq caenywouei Gopmynoii:

(M\ —1 ) 100
100-17 ’
4 CONepXKaHME OKCHKYMapoHOB (M MOHO3(DHDPOB JABYXaTOMHBIX
¢henonoB) dopmyton
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( So-M  Sou'M ) 100
100-16 100-17 ’
rae S ou — coaepxKaHue OH-rpynimsr;
So— cofepKaHHe KHCIOPOIA;
M — cpeHnil MOJIEKyJ/IApHbIA BeC QpaKIUH.
3Has mpejenbl KHIEHHs] (PAKLUMH, MOXKHO C AOCTATOYHOH TOY-
HOCTbIO ITIPOU3BECTH IepecyeT MOJIPHBIX MPOLUEHTOB B BECOBBIE.
[TyTeM HCNO/Mb30BAHMS YKa3aHHONO MeTOAA ONpeesIeHUst Ipyli-
[I0BOTO COCTAaBa CyMMapHBIX (DeHOJIOB y[asoCh OXapaKTepH3OBaTh
COCTaB CyMMapHBIX (PEHONOB CMOJIbl MOJYKOKCOBAHHsl 3CTOHCKHX
cJAaHIeB M TIOKA3aTbh, 4TO CyMMapHble (eHOJIBl CORepXKaT, KpoMe
rOMOJIOTOB (heHoJIa, 3HaUHTe IbHEIE KOJIHUEeCTBA ABYXaTOMHBIX (eHo-
/0B, Ha()TONIOB, OKCHKYMapOHOB, KOTOPble HEOOXOAUMO yUeCTh Mpii
pa3paboTKe METOOB HCTIOJB30BAHHS (HEHOJIOB.

2 3akas Ne 1040
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»

O TEPMHUYECKOM PA3JIOKREHUU
rorPiIOYNX CJAHITEB

A.A.Aapua

(Tasauncrui nosurernureckuii uncruryr)

Tepmuueckoe pasnoxeHnue FOpPIOYUX CAAHLUEB A0 HejlaBHEro Bpe-
MEHHM pacCMaTpHUBaJ/IM Kak Ipouecc I10c/e]0BaTe]bHOH TeCTPYKIUHH
MaKpOMOJIEKYJIbl OPTAHUYECKOTO BEIeCTBA U IPOMEKYTOUHBIX NPO-
AYKTOB TEPMHUECKOTO pacnafa ero. MHorue amsTOpHl OMHCHIBAJIYU
KHHETHKY TEPMUUYECKOTO Pa3J/IOXKeHUs KeporeHa [0 CXeMe peakIuH
TMIepBOTO MOPSIKA.

[TposejeHo ucc/1e10BaHHE TEPMHUYECKOTO PA3JIOKEHUS TOPIOUMX
cJaHueB (KYKepCHT M JMKTHOHEMOBBIl C/1aHEH) B TeMiepaTypHOM
unTepBaae 250—500°,

IIpu remneparypax Huxe 250°, npu KOTOPBIX BhIIeJeHHE Jle-
TYUYUX BEIIeCTB HUUTOXKHO M BHEIIHHWH BHJ KeporeHa He MeHseTCH,
Hab/ofaeTcs CyleCTBEHHOE M3MeHeHHe B XMMHYECKOM Xapakrepe
KeporeHa: IOBBIEHHE HEHACBIEHHOCTH OCHOBHOTO YIVIEPOAHOTO
cKesleTa KeporeHa. YiKe IPH HH3KHUX CTENEeHSX TepMHYecKoro pas-
JIOKEHHUS KeporeHa 3aMeTHO YMeHbIIeHHe colepKaHus 3PUPHOTO
H CJIOXHO3(DHPHOTO KHCJIOPOLA H B COOTBETCTBHH C 3THM YBeJHye-
HHE COAEePXKaHHUA (eHONbHON THAPOKCUIbHOH rpynnsl. Takum obpa-
30M YK€ B CTaJMH HH3KOTEeMIIepaTypHOro pasJIoXKeHHs1 KeporeHa
Ha6J110/1al0TCS BHYTPHMOJIEKYJISIPHBIE [ePerpyniIupoBKH B Makpo-
moJsiekyJie. BeceMa uHTepecHBId ¢akT mpeacrasJsieT cofoll nosiJe-
HHe (EeHOJNBHOH CTPYKTYPHl TPH HH3KHX TeMreparypax. Mmel cum-
TdeM, UTO B 3THX VYCJIOBHSAX MNPOHCXOAAT BHYTPHMOJEKYJASIPHBIE
NePerpymnnupoBKH 10 CJAEAYIOIEH CcXeme:

OH
/s
AZ—O‘—CH2—CH2— ‘—)Az - CHQ_CHz -

ITOT BBIBOJ NOATBEPKAAETCS MPSIMBIM OfpesiesieHneM (eHoJb-
HOH THADOKCHJILHON TPYNIBL, a TaKXKe yMeHbLIEHHEM PacTBOPHMO-
CTH KeporeHa B OPraHHYECKHX PacTBOPHTeNSX Mocje o6paGoTKH
ero 6e3BO/IHBIM GDOMHCTHIM aJIOMHHHeM, 3 BhilleckasaHHOTO CJle-
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oyeT, uTO yXe HM3KOTeMiepaTypwas 00paloTKa Keporena rpu-
BOJAMT K €ro cTabHAu3alui ¥ 00Pa30BAHHIO HOBLIX THIOB XHMHue-
CKHX CBA3€H.

Peurenne npo6seM KHHETHKH TEPMHUECKOTO PasJ/IoXKeHHs Kepo-
rema ¢ MPEANOJIOKEHHEM NPOTEKaHHsI Peaknuy NepBOro Nopsika
He MOXKeT NMPUBECTH K NpPaBHJIBHBIM pesyabratam. Hapsiny ¢ pas-
JIOJKEHUeM HCXO/IHOM MOJeKyJbl keporeda (A) B TepmoGurym (B)
u Jeryude npoaykrel (C) miaer ofpasoBaHue TBepAOro ocrarka
¢ uoBbiMu cBoiictBaMu (A’), pasioxkeHHe KOTOPOro MNOJUHHACTCH
JPYTHM 3aKOHOMEPHOCTSIM!

NAS A+ B +c;
9) A AL B 4 C
3) A”K—LA"’—]— B"4C u T &

CKOpOCTb PeaKIuH 1o Mepe ee yriyG/eHHs NMOCTeNeHHo ma-
naet. CaenoBaTesbHO,

Ki>K; >Ks u T I

SKCHGPHMQHTaJIbeIe MarepuaJibl MOATBEPKAAIOT NPABHID-
HOCTH HAaIEro BbIBOJAA. *Ecau njs onpejesieHuss KOHCTAHThI CKO-
POCTH T0OJIL30BATHCA YpaBHEHHUEM

100
K=1In 55—

rjge x — crerneHdb pasJjoXKeHHdA KeporeHa B npoueHrax, rorga
K = Koe_bxy

riae Ko 1 b — KOHCTaHTHI.

DHeprusi aKTHBAIMH TEPMUUECKONO DasjloMKeHHs Keporena B
TeMrepaTypHoM uHTepBase 275—350° cocrasaser 62 100 Kaa/monv.
BhicoKasi SHEPrHsi aKTHBAUHH TEPMHYECKOTO PasJIOMEeHHs Kepo-
reHa ykasbiBaeT Ha Pa3pblB YIJepOA-YIJIEPOAHBIX CBfi3ed M, cie-
JOBATeJbHO, COrIAcyeTcsl ¢ HAWMMH NPEACTABJICHUAMH 0 CTaOHIIN-
3allMH Keporexa.

O6pasoBanue TePMOBHTYMA KakK IPOMEXYTOUHOH CTaauH Tep-
MHUECKOTO DPa3jOKeHHs! TOPIOUEro  C/laHlla 3aBHCHT OT yCJIOBHHA
nposeennst Harpepanus. [Ipx 0JIMHAKOBBIX CTEMEHSX PAa3JIOXKEHH:
KeporeHa GHTYM, NOJIyuyeHHBIH npu Gosiee BBICOKMX TeMNeparypax,
COJIepKHT 6OJIBIIIE KHCJIOPOJA M MeHbLIe YIJepoaa, HexesHn GUTYM
HU3KOTEMIepaTypHoro pasioxenusi. Ilpn oaunakoBoif Temnepa-
Type Gurym ¢ GousibIliell cTENeHbio PA3JOKEHUsT COAEPKHUT Goablie
yrJeposia H MeHbllie BOLOPOAQ, KHCJIOPOJA H CEphHl. Ucxons us
BBILIECKA3AHHOTO, HeJMb3ss TOBOPHTH O TeMneparype OHTyMHHH3a-
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IHH, TAK KaK OHTyMHHH3AUMsi CJIAHLA KyKepCHTa C XODOIUHM BbI-
XOOM MPOHCXOAHT B INHPOKOM TEMIeDaTypPHOM HHTepBaje 300—
475°. CpoficTBa GHTYMOB oOnpexessIOTCS PsAAOM napaJiiiesbHbIX
peakuuii: o6pasoBanueM GHTYMa M3 Keporea, pasjloxXeHHeM 6H-
TyMa Ha CMOJy, Ias W BOAY, H PeaKUHAMH KOHAEHCAUHH, [IOJIHMe-
PU3aLHK 1 BHYTPUMOMEKYJISIPHLIX NEPeIPYNIHPOBOK B GHTYyMe #
Keporeue,

O6pasoBaHue JIeTKMX NMOTOHOB CMOJIbI TNIPOHCXOAHT B pe3yib-
Tare MepBHIHOTO PasoKeHHs Keporena. B remmeparypuom untep-
Baste 300—330° o6pasyercs npumepro 85% 0T MAaKCHMAJbHOLO
BbIXOAa GeHsHHOBOH ¢(pakuuu, a 15% —B pesyJibTaTe KpeKHuHra
TsKesol cMosibl. OTCIo1a MOXKHO CleJ1aTh 3aKJIOYEHHE, YTO JeTy-
M€ BEIeCTBa 06pa3yioTcsl He3aBHCHMO APYT OT APYra M SIBASIOT-
Csl IPOAYKTaMH NEPBHYHOTO DPAa3JIOMKEHHUS.

Takum o6pasom, XuMHueCKasi NPHPONA JETYUHX BEUICCTB HH3KO-
H CPeHETEMIIEDAaTYPHOTO Pa3JIOKEHUSI ONPeNeNseTcss B OCHOBHOM
XHMHYECKHMH CBOHCTBAMH HCXOJIHOTO BELIECTBA, a He BTOPHUHBIMH
peakuusMu B mapoBoil dase,
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XUMHUYECKAS IPUPOJA KEPOTEHA
IPUBAJTUNCKOIO F'OPIOYETO CJIAHIIA KYKREPCHTA
1 HOBLIN NIYTh ET'O NCHOJb30BAHUSA

A.C. ®omuna, J. 4. HoGyap, 3. A. ferrepesa
(Hucruryr zumuu AH 3crCCP, Taasun)

Msyuancs KeporeH KyKepCHTAa METCAOM OKHC/IHMTENbHOM JecT-
PYKIIMH MapraHUeBOKHCJBIM KajHeM B IIEJOYHOH cpejie U B3auMO-
JeHCTBUSI C a30THOH KHMCJIOTOH PAas/MUHBIX KOHIEHTpalMil.

Paspa6oTaHbl 0coGble yCI0BUS MHOTOCTYNEHYaTOH OKHCJIHTeJb:
HCHl JeCTPYKIHM KeporeHa KyKepCHTa, NMO3BOJIMBIIHME BIEPBLIE my-
TeM OKHCJIMTeJNbHON AECTPYKUHH KeporeHa BbIAeMHThb 77,7% yrue
polla B BHAE OPTaHHUECKHX COENUHEHHH pasNHYHON CJOMXKHOCTH.
Hajinens ycsioBusl pasiesbHOM CTYNEeHYaTOR AeCTPYKIUHH CIOXHBIX
OCKOJIKOB  TIPOJYKTOB pacllelyienns keporena. Ilokasamo, uToO
KeporeH KyKepCHTa He COJEDKHT YCTOHYHBBIX K OKHCIHTE/TIO
CTPYKTYPHBIX 3JIEMEHTOB.

Paspa6oTaHsl ycJaOBHS pasflesieHHsi MPOAYKTOB OKACJEHHs HA
FPYIITE], OTJIHYAlONHecs MO COCTaBY M cpoiictBaM. M3 npoayxros
OKHMCJIHTENbHON JAeCTPYKIHH KeporeHa KyKepCHTa BbiieseHo 38,4 %.
yrJiepofia B BHIAE ABYXOCHOBHBIX KHCJIOT BbIlIE mapeseBoit (oT sH-
TapHo#l 10 Ce6auMHOBOR BKJIIOUHTE/BHO). [Mokasano, uTO B Be-
[LIeCTBE KeporeHa YIJepoj B HACHILIEHHOH 4acTH CTPYKTYpBI CO-
crapaser 6osee 50%.

[TosmyueHHEle pe3y/bTaThi, KPOMe HX TEOPETHYECKOro nosHasa-
TeJIbHOrO 3HAUEHMs, SBHJAMCH OCHOBOH HOBOTO XHMHYECKOTO NYyTH
nepepalOTKH CJIaHIA KyKeDCHTa Ha JIBYyXOCHOBMNbIE HACBHILIEHHDLIE
KHUCJIOTHI, NPeaCTaBAsiomue cofoil OUH W3 OCHOBHBIX KOMIIOHEHTOB
IS CHHTe3a LIMPOKOr0 acCOPTHMEHTa XWMHUYECKHX [POJYKTOB.

BsauMoeficTBHE C a30THOM KHCJOTOH MOKasaso, YTO Keporex
KyKepcuTa pearnpyer no Tumy coequHeHull anaudaTHueckoro xa-
paKTepa M B YCJOBHSX, KOT/d apOMaTHYECKHe H OKCHapoMaTHie-
CKHe COeJMHEHHS] TIePeXOAAT B HUTPO(EHOIB M  JApyrue HHTpPO-
COeNMHEHUS, B KauecTBe MPOAYKTOB OKHCJIEHHsi 00pasyroTcs IV1aB-
HbIM 06pa3oM HACHIUICHHBIE BYXOCHOBHEIE KHCJOTHI, HEMHOTO
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OANOOCHOBHBIX HACBILIEHHBIX KHCJIOT (2—49%) u cioKuble MoJH-
yHKIHOHAJIBHBIE KUCJIOTBI C HU3KMM oTHoureHnem C/H = 8. drto
YKasblBaeT HA TO, YTO B BeLIECTBE KePOreHA He COpepKaTes
B CKOJIbKO-HHOYb 3HRUHTENbHBIX KOJHUECTBAX OKCHOEH3OJbHLIE
CTPYKTYpPHBbI€ 3JEMEHTBl, HMEIOUIHeCS B T'yMHHOBBIX KHCJIOTAX.
[Tocnennee naeT BO3MOXKHOCTb MPEANOIAraTh, YTO BBICOKOE CO-
AepxaHue (EHOJIOB B CMOJIE MOJYKOKCOBAHHS 3TOTo CJaHna 0Gy-
CJIOB/IMBAETCS HE HMEIOLMMHCSA B CTPYKTYDE KeporeHa NMPOM3BOJ-
HBIMH (DEHONIbHBIX 3/IEMEHTOB, a COeIHHEHHAMHU C anudaTHIECKHM
YIIepooM.  DTH COENMHEHMS] B pe3y/brare AerHApaTali IO/
BJIUSHHEM BBICOKHX TEMIEPATyp HMJIM NPH HEBBICOKHX TeMMepary-
Pax NOJ BO3/IGHCTBHEM DEAreHTOB, DPE3KO CHHIKAIOUUX IHEPTHIO
AKTHBAIMK 3TOTO IIPOILECCa, JIErKO apOMaTH3UPYIOTCS H, B OCOGEeH-
HOCTH, JIETKO 06PasyloT MOHO- H TOJH(DEHOJHI.

HMsyyenne BO3MOXKHOCTH HCIOJIB30OBAHHS Aa30THOH KHCJOTBI R
KayecTBe IPOMBIIIJIEHHOTO OKHCJHTEI KeporeHa KyKepcura Ads
NOJyYeHHs] ABYXOCHOBHBIX KHCJIOT OT SIHTAPHOH KHCJOTHI 10 cefa-
ILMHOBOH I10Ka3aJ10, YTO a30THAS KHCJIOTA MOXKET OLITh NpHMeHeHa
B KOHLUEHTPHPOBAHHOM BHe 0e3 N06aBJeHUss U B pa3BaBJeHHOM
BHJIe IOX AaBJIeHHeM. [Ipn 3ToM BBIXOJ KHCJIOT JOXOIHT HO BeCy O
55% ot ucxonnoro keporena. OKucJeHUe MPOBOAHIOCH HA KOHIICH-
TpaTe KeporeHa c cojepxanuneM 85—90% oprannueckoro Bere-
crBa. CTOMMOCTb HCXOJHOTO KOHUEHTDATa, CYUTAs HHIKHME Npeje.
Bhixona kuc/1otT 300 ke/7, ne mocturaer 1000 py6. Ha TOHHY Bbiie-
YKa3aHHOH CMecH KHC/IOT. Pacxol a30THOH KHCJOTBL Ha TOHHY
cocTapJsieT Makcumanbio 1:9 (609% xonuenrpauun). Ucxoms us
JaHHBIX J1abOPAaTOPHBIX HCCAENOBAHMII CUHTAEM [POLECC OKHUCJIH-
TeJIbHOH TNepepaBOTKH KOHUEHTpaTa KeporeHa Ha HacbILeHHbIe
JByXOCHCBHBIE KHUCJIOTHI 3KOHOMHYECKH 11e/1ecO06pasHbIM,. 3arnachl
CBIPbS LT STOTO IpoLecca NMPAKTHYECKH MOXKHO CYMTATb HEOrpa-
HHYeHHBIMH. [lo/yyeHne KoHUeHTpaTa He MpEACTaBJASeT TPYAHO-
creil.
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0 COCTABE COEJJUHEHUN PANA BEH30JIA
M THO®EHA B JETKUX ®PARINAX CMOJIbI
TEPMUYECKOTO PA3JIOKEHNA CPEJHEBOJIKCKUX
CJAHIIEB CABEJIBEBCKOI'O MECTOPORJEHUA

B. II. ®enopon, A JL Toasapap6, I' I. Topymrnna

(Hucruryr op2anuweckot TUMUL UM. H. J. Beauncrkozo AH CCCP, Mockea)

W3ydeH WHIMBHIYaJdbHBIA H KOJIKUECTBEHHBII COCTaB COEAMHe-
HRit psiga Gensosa u THO(EHA, 3aKJIIOUAOLIAXCA B Jerxoit hpakuun
CMOJTBl TEPMHUECKOTO PA3JTOKEHHsI CPEIHeBOIHCKUX CJIAHIED Ca-
BeJIbeBCKOI0 MeCTOPOXKJEHHUS.

BrUIH HCCIefoBaHbl JABa o6pasua Jerkoi (dpakuuu CMOJBbI,
moJyuyeHuble  Ha SKCriepHMeHTasbHOlt  ycTanoBke B Tasmune
9HMHom AH CCCP cosmectso ¢ MIHCTHTYTOM XHMHH AH 2CCP.
Opun obpasen ppakuuu Gblj OTOTHAH M0 200° 43 CMOJHBI, I0JY-
yennodt npoueccom DHWHa npu TePMUYECKOM pa3IOKECHUH cJlaH-
ues (temmepatypa 400°); npyroit oGpasen ¢ TeMIlepaTypoi Kure-
gust fo 200° Gbli BBIAEJNEH M3 CMOJIDBI, TIOJy4YeHHOH TeM XKe npouec:
com npu 725°.

XuMuuecKUMH U (PU3HYECKHMH MeTOdaMH BBl TOJy4YeH THO-
heHoapoMaTHUeCKHit KOHIEHTPAT, conepxamuit comre 90% coe-
nuHeHHil psna THOdeHa M apoOMaTHYeCKHX yrJeBOJAOPOAOB.

Jlist yCTAaHOBJEHAS XUMHYECKOH MPHPOABL THO(EHOBBIX COEJH-
HeHMil W aPOMATHKU M ONpejie/eHuss HX KOJNUueCTBA KOHUEHTPal
6bl1 pasorHaH Ha (pakuyy, Kulsiie B uHTepBanax 78—85°%
109—114°, 134—138° u 156—163°.

IlefictBueM Ha 3TH (ppaKUuM BELIECTBAMH, u3bupartesibHO pea-
THPYIOIMMH TPEHMYIIECTBEHHO C HauBosiee AKTHBHBIMH THOGE-
HaMH, GblAM BBUIEJEHD! IPOM3BOHBIE THO(DEHA U ero TOMOJIOroB 14
OTOMKIECTBJAEHB C  COOTBETCTBYIOHMIMMU CHHTETHIECKHMH obpas-
1amH.

Tak, u3 HCCJeJI0BAHHBIX 00PA3UOB CJAAHIUEBBIX Maced OBLIH
BbULeJieHbl M OTOM/IECTBJEHBI CJlefylouine COCNHHEHMS: GeH304,
TOYOJ1, M-KCHJIOJ, HAa(pTaJIuH, THODEH, 2-MeTHATHOGDEH, 2,5-1ume-
THATHODEH, 9_metua-5-atuaTHoden. [losyueHHble NaHHbIC 6blH
[0, ITBEPK/IeHbI TAKKe ONTHYECKMMH METOLaMH HCCJIeIOBAHHS.

23

Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6

Konuuectsennoe onpenenenne tnopena u  ero rOMOJIOTOB B
YKa3aHHBIX Bbllle (PAKUKMAX, COAEPKAIIMX elie HeGOJIbIIoe KOMU-
IECTBO HENpE/EJIbHBIX YTJIEBOAOPOJOB, OCHOBAHO HA INPUMEHeHHH
MeTona GPOMHPOBaHHS W  HOZMpOBaHuUS, paspaGoraHHoro aJs
TaKHX cMmeced.

Jist oueHKHM cozmepkKaHHA THODEHOBHIX COENHHEHHH apoMa-
THYECKHX YIJIEBOJOPOJOB NMPHBOAATCS JAAHHBIE AHAJH3A HMCCIENO-
BaHHEIX 06pasLoB B Mepecyere Ha | T cyxoro cJanna.

1) Jlerkas ¢pakuns cmousl, NOJIyueHHasl NPH TepMHYECKOM
PasJIOKEHHN CaBeNbeBCKMX caaHmeB npu 400°, COXEpPKHT OKOMO
0,29 ke Gensona, 0,82 ke Toayosa, 0,60 ke kcusonos, 0,17 k2 Tuo-
deHa, 0,96 xe 2-meTuntnodena, 1,28 kz 2,5-numerunTHodena,
1,04 ke 2-mernn-5-stuntuodena, Kpowme Toro, npu xpomarorpa-
¢pupoBanuu BHAeeHO 5,95 K2 maJgoceprucroro (0,03% S) 6ensn-
Ha, B COCTAaB KOTOPOTO BXOAAT IIaBHBIM 06pasoM aun(aTuyecKue
YTJIeBOJOPOIHL.

2) Jlerkas ¢pakuus cmoJsl, MOJyYeHHAs] NPH TEPMHYECKOM
PA3JIOXKEHHH CABEJIbEBCKMX CJIaHLEB TpU 725° COZEPKUT OKOJI)
1,12 k2 6eusona, 1,53 ke Toayona, 0,72 k2 Kcuaosa, 0,17 ke tho-
dena, 0,52 ke 2-metmatnodena, 0,70 ke 2,5-puMetuiTnodera u
0,5 ke 2-mern1-5-sTHunTHOGEHA, DTa (bpakuust MouTH He CoAEpPKUT
anu(paTHIECKHX YIVIEBOAOPOLOB.

Hauuble nccleOBaHHST IOSBOJSIOT CHE/IaTh CJIeAYIOLHYE BhI-
BOABL: M3 CMOJIBL TEPMHYECKOTO Pa3/IOKEHHS CPeLHEBOJKCKUX
caanues merogom YHHMHa AH CCCP moryr 6bith TIOJTy4YeHBl 1IeH-
Hple TIDOAYKTHI B NPAKTHYECKH IIPUEMJIEMOM KOJHYECTBE (cBBIIIE
0,5%, cuntas na cyxoi c/aHen).

Comnocrap/ieHre NaHHBIX 0 XUMHYECKOH NpHpOJie COENHHEHHH H
KOJIMIECTBCHHOM COJNEpIKAHHH THOMEHOB M apoMaTHYeCKUX yrJe-
BOLOPOXOB B HCCJICHOBAHHEIX Mac/iax MOKA3HIBAET, YTO mpolece
TEPMUHUCCKOTO Da3/OKeHHs CJaHIeB NPH 725° CONPOBOXKIAETCS
apoMmarusanuei He TOJbKO 33 CueT anudaTHIeCKUX YIJIEBOAOPOAOB,
HO TAaKXe M BCJICACTBHE 0GECCEPUBAHHSI T'OMOJIOTOB THodeHa,
BEDOATHO, TOJA BJIHSIHHEM CYJb(UIOB TSKEJbIX MeTasJIoB. STo
MOATBEPMI2ET 3aMETHOE CHHXKEHHE OTHOCHTENBHOrO KOJMYECTBa
FOMOJIOroB THO(eHa B XHAKHX MPOAYKTAX TEPMHUYECKOro pasJio-
KEHHS CNIAHLEB IpH 725° MO CPaBHEHHIO C npoueccoM mpy 400°.
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O BBIJIEJJEHUU 1 NCIIOJIb30OBAHNN
IBYXATOMHBIX ®EHOJI0B NOJTYKOKCOBAHUA
¥ TUPOTEHN3ATINN YEPEMXOBCKUX YTJIEA

A.A.Kpyrauakos

(Humnene-Tacurbckuli 3608 naacrmacc)

B npolueccax NOJYKOKCOBAHHS M THAPOTEHH3AlUHH YEPEMXOB-
CKMX yrjiefl mosydaercss GOJbIIOE KOJNUYECTBO OQHOATOMHBIX W
JBYXaTOMHbIX (PEHOJIOB, H3BJIEKAeMBbIX H3 CTOYHBIX BOJ SKCTpak-
upeit GyruiameraToM. [loJyyaeMble Tocie OTroHa OyTHJauerara
chipsle enosinl copepxar Gosee 50% ABYXaTOMHBIX (eHONOB!
MUPOKATEXHHA, PE30OPLUHHA M MX METHJBHBIX M APYTHX aJKH/IBHBIX
NPOM3BOAHKIX. [l pasieeHns CMecH NABYXaTOMHBIX (eHOJIOB Ha
OT/JeJIbHbie H30MepPhl HYXXHa HCK/IIOYHTEJBHO deTKas PeKTHPHKa-
[Hsi, IPHYEM B CBSI3H C TeM, UTO JBYXaTOMHbie (DEHOJIBI BECHMa
CKJIOHHBEI K OCMOJIEHHIO. HeoGXOIMMO OCTaTOYHOe [AaBjeHHe Me-
mee 1 mm pT. CT. M TpeGyercsi OCTeK/JeHHas annaparypa. B cuay
STHX NpHUMH pasjejeHHe CMecH JBYXaTOMHbIX (EHOJOB Ha OT-
JeJbHBIe M30Mephl MyTeM PeKTH(HKAUMH BecbMa 3aTPYAHHTE/IBHO
W HU B OJHON CTpaHe B NPOMBIIEHHOM MacmTafe He OCYyL1eCT-
BJIEHO.

HaMy nosyueH 4YMCTHI# NMUDOKATEXHH, BblIENEHA CyMMapHas
dpakuus ABYXaTOMHBIX (HEHOJIOB.

JlJist ToTyueHHst THPOKATEXHHA Ha DPEKTH(PHKAIMOHHBIX KOJIOH-
Hax oTOupaJu (PpakuHio, BHIKHIAIOILYIO B Ipenenax 225—260° u
npeACTaBASIOLyI0 CO00i CMeCh MUPOKATEXHHA, 3-MeTUNHpOKA-
TexuHa, 4-METHJNHPOKATEXWHA M BBICUIHX OJXHOATOMHBIX (DEHOJIOB,
BLIKUTIAIOWINX B 3TOM TeMIepaTypuoM HHTepBaJje. Pasjesenus
O/IHOATOMHBIX H ABYXaTOMHBIX (PEHOJIOB MOCTHIaJIM H3BJEUEHHEM
NMUPOKATEXMHOB BOJOH C MOC/EAYIONIMM OTTOHOM BOABI B BAKYYME.
U3 nosiyuenHoil IpH 3TOM CMECH HPOKATEXHHOB CaM MHPOKATEXHI
IpH MEIJEHHOM OXJIaXJeHHH XOPOWIO BBIKPHCTAIN3OBLIBAICH.
Kpucranibl OTXKHMaJIH Ha 1leHTPHQYre H MPOMBIBAIM JHX/I0pSTA-
HoM. TTonyuaemblll IpH 5TOM TEXHHYECKHH MHPOKATEXHH — LeHHeH -
llee ChIpbe JJisl NPOM3BOACTBA (apMaleBTHUECKHX NPENaparos,
ay6utenefi M CHHTETHYECKHX KpacHTesell — nepBblil COBETCKHH
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npenapar nupoxarexuHa. Lo 310ro nmMpoKaTexuH BBO3HJCH H3-32
I'PaHULLBL,

Ilocsie or6opa Ha peKTH(PHUKALUMOHHBIX KOJIOHHAX (PAKLUH,
BblKHTIAloWed B npegenax 225—260°, B xy6ax ocraercst cMech
ABYXaTOMHBIX (PEHOJIOB M 06pa3oBaBLIMXCH B Ipolecce PeKTH]H-
Kalluy NPOAYKTOB ocMosenust. IlosyueHne IByXaTOMHBIX (eHOM0B
nyTeM AajibHedInell JHCTH/IALUK 3TOrO OCTATKA CBSI3aHO CO 3HA-
UHTEJNbHBIMH [OTEPSIMH BCJCACTBHE OCMOJIEHHSI. B cBsI3M ¢ 3TUM
Obl1 pazpaboTaH MeTo H3BJIEYeHHs] H3 3TOTO OCTATKA CyMMAapHOTo
KOJHYeCTBA ABYXATOMHBIX (DEHOJIOB NMyTeM 3KCTPAKUHH HX BOMON.
M3 mosyueHHOro mpu 3TOM BOAHOrO PAacTBOPa ABYXaTOMHbE (e-
HOJIbI MOTYT ObITb BbIAEJEHbl OTTOHKOIl BOJbI B BAaKyyMe, 3KCTPaK-
nuell 6YyTHIANETaTOM MM BhICAJHBAHUEM, [IPHYEM TEPBBIH M3 3THX
Tpex myTeil okasajcsi NpeanouTHTeNbHee. IlosyuenHas ¢paxnus,
npejcTasJsiomas cofoift cMech JBYXaTOMHBIX (DEHOMOB, CJYXKHT
OT/IMYHBIM  CHIPbEM /Il H3TOTOBJEHUS] CHHTETHYECKHX CMOJI
U IJ1acTmace.

Oco6blfi HHTEpEC NMPEACTAB/SET TNOJAydYeHHe SMOKCHIHBIX CMO.I
NyTeM KOHAEHCAUUH 3THX (DEHOJIOB C SMUXJOPTHAPHHOM B ILIEJOY-
Holl cpezte, Ilosyyaemble P 3TOM 3MOKCHCMOJIBL HE YCTYNAIOT IO
CBOUM TIOK23aTeJsiM CMOJaM, IIOJyYCHHBIM Ha OCHOBE Je(dHIHT-
HOro Audenunonnponasa. XapakTepHo, 4TO NOJyUEHHble Ha CyM-
MapHO# (PakUMH JABYXaTOMHBIX (DEHOJIOB 3IOKCHAHBIE CMOJIBI
MMEIOT 3HQUHUTE/bHO MEHBILNYIO BSI3KOCTb, YeM CMOJBI Ha Au(eHH-
JloImponaHe C TeM 2Ke COJepPXKaHHeM 3TOKCUAHBIX rpymmn. Paspa-
60TKA TEXHOJOTHH IOJYYEHHsS] SMOKCHAHBIX CMOJ Ha OCHOBE CYM-
MapHO#l (pakuud IBYXaTOMHBIX (DEHOJIOB 3HAUYHTEJNBHO DPACIIH-
pseT ChIpbeBYI0 6a3y TPOM3BOACTBA SMOKCHCMOJ U TO3BOJSET BO
MHOTO pa3 YBEJUUHTb [POU3BOACTBO 3THX CMOoJ B COBETCKOM
Corose.
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IMPUPO/IHBIE KAPBUIbI YPAHA
‘B MATMATHYECKNX KPUCTAJIVINYECKHNX IIOPOJJAX
U UX POJIb B OBPA3OBAHNU HE®TU 1 BUTYMOB

O A CanpeHKuH

(Bcecowsnuiii Hayuno-uccaedosarTesbckull 2€0402UNECKUIE UWHCTUTYT,
Aenunepad)

[NpeanoJoxeHne O CYLIECTBOBAHHH NPHPOAHBIX KapOWIOR Tsi-
JKeJbIX MeTaa1oB Bnepsbie Bbickasaa [l. M. Menaenees. m 6blita
€O3JaHa TeopHs  HEeOPraHWYeckKoro IPOHCXOXKJAeHHs — HePTH.
JI. Y. MengeJeeB A0nycKaJ NPOHUKHOBEHHE BOJbl BHYTPb 3eMJIH
Ha 3HAYMTeJIbHYIO IVIyOHHY, T1e, o ero MHeHHIO, HaXOAUIUCh Kap-
6UAbI TSXKEJbIX MEeTaJJOB H, B UaCTHOCTH, KapOum xeaesa. Ilpu
B3aUMOJIEiICTBHH BOABl ¢ KapOuaaMi U 06pa3oBbIBajsach HedTb.

B 1896 r. MayccoHoM B n1a6OPATOPHBIX YC/IOBHSAX ObLT MOMyYeH
kKap6un ypaua. Jlanee Obl10 yCTAaHOBJEHO CYLICCTBOBAHHE IBYX
Kap6uI0B ypaHa: MOHO- H IuKapOua1. MonoxapGui NoJyyaercs H3
MeTaJLIM4ecKoro ypaHa M yryepoja npH Harpesanuu mo 21007
a aukapOum ypaHa — npu GoJiee BBICOKOH Temmepatype. Eciu
yrJepoj 3aMeHUTb MeTaHoM, To MOHOKapOHL ypaHa ofpasyercs
npu GoJlee HU3KHX TeMIepaTypax, nopsuka 625—900°. LukapOuisl
o6pasyloTca npu Temneparypax caoimue 1000°.

Kap6unnl ypaHa siBJSIIOTCS HCKJIIOUEHHEM W3 IPyMNbl KapGuaos
TAXKEJBIX METaJJoB M INPH pPas/oXKeHHH BOAOH, pa3baBJeHHBIMH
PacTBOpAMH COJISTHOM, a30THOU M CEPHOI KHCJIOT Jal0T He aleTHJICH,
a OKOJIO 1/3 Ta3006pa3HBIX YIJIEBOJOPOJAOB H OKOJO 2/3 MUIKHX H
TBEepAbIX YIJeBOA0poaoB. PasHooOpasue NPOAYKTOB B3auMoje-
CTBHSI KapOHIOB ypaHa ¢ BOAOH OOBACHSACTCS M3MCHEHMEM BaJIEHT-
HOCTH ypaHa BO BPeMsl Pas/OKEHHsS M DaJMOAKTHBHBLIM BO3Jefi-
CTBHEM ero Ha ofpasylouiyecs: yrjiesoq0pobl.

Hanuune xapOumoB ypaHa B MarMaTUYECKHX KPHCTAJIMYECKUX
TOPOaX HaMH ObLIO YCTAHOBJIEHO cayyaiiHO, B 0gHOM H3 TEKTOHH-
yeckux pasjomoB Cpexneit AsuM, rje XOpOIUO BhlpaXkeHa pyAHas
ypaHoBasl MHHEDaJH3alus, ObliM HaHJeHbl XOJOJHBIE HCTOUHHKH
¢ rasoBbliejeHneM. MoXHO OblIO TpeAnosiararh, YTO rasoBbliese-
HHE CBSI3aHO C SPO3UOHHOM JeATeJbHOCTBIO 3THX BOL Ha KpUCTAJ-
Juyeckue noponwl. [ TPOBEPKH 3TOro GbliM OTOGPAHBI MOPOJbI
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PasNMyHOro MeTporpagpuueckoro cocraBa u B JaGopaTOPHBIX yCJ0-
BHSIX IIPOBEAEHO HX DasjoXKeHHe CJaGOMOAKHCJIEHHOH BOJOL.

YcraHoB/IeHO, YTO TPH KOMHATHOH TeMIiepaType rasbl pasiio-
JKEHHSI He COo/epKaT MeTaHa WJIM COAEPKAT TOJbKO CJelbl ero.
IIpu narpeBanun 10 80° NpoHcXOAHT 6ypHOE ra3oBLIIENEHHE C TO-
BBILIEHHBIM CO/iepXKaHueM MeTaHa. UeM GoJblue ypaHa COAEPKHT
noposa, TeM GoJsiblle B rase MeTaHa. DBIIO TaKxke YCTaHOBJEHO,
YTO HA KOJIMYECTBEHHBIA BBIXOJ ME€TaHa BJIHSIET CTeNEHb Pasapob-
JIEHHOCTH TIOPoA. UeM TOHbIe pa3/ipolieHa MOpPoxa, TeM MeHblie
BBIXOJ MeTaHa.

IIpu nccnenoBanuu cocraBa NMOAMOYBEHHOrO rasa B 30HE pas-
JoMa ¢ YPaHOBOH MUHepasiM3alleli METONOM Macc-crektporpaduu
ObIIO yCTAHOBJIEHO NPHUCYTCTBHE B rasax, KPOMe MeTaHa, yIJeBo-
JIOPOJIOB C BBICOKMM MOJIEKYJsIpHBHIM BecoM (42; 54—56; 69—70;
83—84; 97—98; 111—112). KoanuectBo TakuX YIJIeBOAOPOLOB
B rase cocraBuio 10-2—10-*% mno o6vemy. IIpucyrcTBue B rase
YIJIEBOZIOPOJIOB C BLICOKHM MOJIEKYJISIDHEIM BECOM SIBJISIeTCS IIPH-
3HAKOM CYyLIECTBOBAHUSI B MPHPOMHBIX YCJAOBHSAX AUKApGHIOB ypa-
Ha. Ilpu pasnoxkeHnn nukap6una ypana obpasyercs STHJEH, KOTO-
peiii mon BO3JeACTBMEM 06pasoBaBlUeficss THAPOOKHUCH ypana
noJuMepu3yercsi ¢ 06pasoBaHHeM MOJIEKYJ BBICOKOTO MOJEKYJsIp-
Horo Beca (56, 84, 112). MosieKy/ibl ¢ IPOMEKYTOUHBIMH MOJIEKY-
JSPHBEIMH Becamu (42, 70, 88) ykaswBawT Ha TO, 4TO B Mponeccax
NoJIMMepH3alui IPHHUMAaeT yyacTHe TakKxe H Meérad. Ha Bo3mox-
HOCTb TMOJHMMEpH3alHH YIJIEBOAOPOJOB INOA BO3JEHCTBHEM paayo-
aKTHBHOIl sMaHaluu ykasbiBaer Illie3unrep u apyrue uccienosa-
TeJIH.

ITpouecc mosMmepH3anuyu He 3aKaHYMBaeTCsi ¢ 06pasoBaHHEM
yIJIeBOZOPOROB MOJIeKyasipHoro Beca 112, a uger gaawme ¢ o6pa-
30BaHUEM JKHAKHX H TBEPIBIX yrjeBoxoponoB. Ha 310 ykasmiBaroT
MHOTOYHC/IeHHbIe (DaKThl HAXOXKAEHHUS YIVIEBOJOPOI0OB B KPUCTAJNIHU-
YeCKHX I0pojax THNA TYXOJHTa, KapOypaHa, kapSyuepa HedTeno-
JOOHBIX YIJIEeBOZOPOXOB M HedTH.

BhIIIeH3JI03KeHHOe 1aeT OCHOBAHME YTBEPKIATh, YTO BHICKA3aH-
Hoe JI. M. MeHze/leeBBIM NPEATIONIOKEHHE O CYLIECTBOBAHUM B IPH-
POMHBIX YCJOBHUSIX KapOHAOB METAJNIOB SIBJSETCS peasibHOH AefiCT-
BHTEJbHOCThIO. KapOuasl TAXKeJBIX MeTaslJIoB, B YacTHOCTH ypaHa,
He 065i3aTeJIbHO JIOJIKHBI HaXOMUThCH Ha Goabliux ray6uHax. Oum
MOTYT HaXOAMThCS B MarMaTHYeCKHX KPHCTAJJIMYECKHX MOpOAaXx,
BBIXOASIIUX HA 3eMHYIO NOBEPXHOCTb.

TIpoBeneHHble HccieOBaHHS SBJSIOTCS NEPBBIM LIATOM K I10-
CTaHOBKe GoJiee WMIMPOKOIO H3YYEHHs] MarMaTHUECKUX TOPOJ Kak
MaTepHHCKUX HedTeoGpasyloux MmoOpoi.
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K BOIIPOCY O 3AROHOMEPHOCTAX
NPOLIECCA KOKCOBAHMA YIIEN

AO. M. Jlucun

(Xumuko-meraraypeuueckuii uncruryr 3anadno-Cubupckozo ordeaenus
AH CCCP, Hosocubupck)

B peureHnu axTyasabHOH MPOGaeMbl IIMPOKOTO HCIMOJIb30BAHMSE
B TIIPOM3BOJCTBE JOMEHHOTO KOKca ra3oBbix yraei Bocroka ctpanmr,
B CBSI3H ¢ OTPOMHBIM Da3BUTHEM TaM UYEpHO! MeTaJIypru¥ U XH-
MHYECKOH TNPOMBIIIJIEHHOCTH, HMeeT CYIIeCTBEHHOe HayuHoe H
NpakTHYECKOe 3HAUeHHe 3afaua yCTAHOBJEeHHst OOIMX 3aKOHOMED-
HOCTEeH peasbHOTO IIpollecca KOKCOBaHHs yrjell (Maxponpolecca).

CJI0XKHOCTb H HEH3BeCTHOCTb XHMUUECKOTO COCTaBa yrJei, pas-
HooGpa3ne MX CBOHCTB, HEM30TEDMHUHOCTbL IIpolecca, cleludpHKa
Ta30BLIX yIVIeH ¥ Ap. HeJAIOT NIOYTH HEBO3MOXKHBIM IIPSIMOE HCIOJb-
30BaHHe METOJIOB OPTaHUYECKOH XMMHH M XHMHUYECKOH KHMHETHKH
MHIUBUAYaJ bHBIX peakunil. [ToaToMy B MoHCKax crneunuasbHBIX Me-
TONOB HCC/AENOBAHMA ObIM NPHMEHEHB B IIEPBOM NPHO/IHIKEHHH
MeTOAB TeopuH TOoxo0us, O0COGEHHO HHTErpajbHOro mnomobus, i
MEeTOJbl CTATHCTHYECKOr0 HCC/ENOBAHHs (060OIIEHHbIE XapaKTepH-
‘CTHKH HDOLECCOB).

PesysbTaThl MEpPBBIX HCCJAEJOBAHHH DPacCMaTpHBAIOTCS 10 TPeM
sonpocaM: oflas cxeMa IMpoiecca KOKCOBAHMSI YrIjeH; npu6op
(yctaHOBKa); MeTOJbl aHa/u3a, 0000IIeHUsT H Pe3yJ/bTaThl HX.

ITpencraBiena obuias cxema Tpouecca KOKCOBAHMS YIVIEH Kak
KOMIIJIEKCA TEIJIOBBIX, XMMHUECKUX U (H3HKO-XHMHUYECKHX TIpolec-
coB. Ona 1o3BoJH/Ia OTTEHHTH CHelndHKy KOKCOBaHHsA B Ipolecce
THPOJNN3a TOIIHBA, YCMOTPETh YeThipe I'PYIIIBI BO3MOXKHBIX IPHH-
IHUIHAJBHBEIX TEXHOJOTHUECKHX CXeM Ipolecca IO ueThipeM TpH-
3HaKaM H BLIPA3UTh Npollecc OOIUM ypaBHEHHEM:

K=4¢(xT,V,U), (1

tne K — KOKc, ero cCBoiCTBa, T — BpeMs, T — TeNJOBbIe NPOLECCHI,
V — xumuueckue npouecchl, U — ¢U3MKO-XHMHUECKHEe H3MEeHeHHs
KOKCYEMOT0 CJIOS.
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Ilo tpeGoBanuio cxembl u ypasHenus (1) HeC/IeZOBAHBI CBOM-
CTBA NPOMBILUJIEHHOTO KOKca K, Kaxk OmpeaessieMOro COCTOSTHHS B -
ypasrennu (1), H paspaboTaHel Ha OCHOBe TeOpHH TOXOGHSI MPHU-
Gop ans TepMuuecKoro uayuenus yraeii I1TY-4 ¢ 3arpysko yrisa
1o -1 ke u naboparopHasi ycraHosKa. OHH MO3BOJMJIH CHHMATh B
KOHEUHOM M IMHAMHUYECKOM BHJE XapaKTEPUCTHKH ONpPeessiomHx
cocrosuuit mporecca (1): v u T, V — Kak cTeneHb # CKOPOSTp IIpe-
BPALICHHS YIVIS 110 JIETYUHM, CMOJIe, Ta3y, IIHPOreHeTHYIECKOH BOje
1 1p., U— Kak (QU3HKO-XHMHYECKHE M3MEHEHMA CPelbl 10 yAe/b-
HOMY o0beMy, BHyTPeHHEH HanpsiKeHHOCTH, BSI3KOCTH, a TaKiKe
aHAMM3NPOBATL PE3YJbTAT MO KOKCY M BCeM XUMHYECKHM IPOAYK-
TaM.

Ilyrem xputepuasnbHOro amamnsa Temnoo6MeHa B KOKCYeMOM
coe (KpuTepuit roMoxponsoctH Pypbe B HHTErPANLHOM BHJE)
[IOKa3aHO, 4TO IIOBLINICHHE OTHOCHTEJNbHOH CpelHeHd HHTerpaJbHOu
TEMIIEPATYPBl  CJIOS JOCTATOYHO NOJUHHSETCA SKCIOHEHUHANbHOMH
3aKOHOMEPHOCTH peryJ/iipHOro Temjosoro pexknuma I'. M. Kougpa-
TheBa.

[Ipunsis, uTo B H3yyaemom mpouecce paclpefeeHHe SHePIHH
IIPOHCXOJHT 1O 3axoHy bBosbliMaHna npH ycpelHeHHOM 3HAYEHHM
¢axropa BoJsbuMana u npu o606IEHHOM 3HAYEHHH KoabdunyeHra
CKOPOCTH TIpollecca ®, Mbl COCTABMIM /IS XHMHUYECKOTO NpPeBpa-
ueHust yras (V) KuHeTHuecKoe ypaBHeHMe

E
F=eEITU—V) = Mo T f1-Y), @)

METOOM TEODHH HHTErpasbHOro IOoR00HsT TpeoGpasoBaHHOe B
ypaBHeHHe (pYHKIHOHAJIbHOH CBfI3H

Tk

V=0)=5|o,it @) d}, 3)

To

rie B, ecTh 0600IIeHHbIl HHTErPAJIbHBIN KHHETHUECKHH KPHTEPHIl.
OGpaGorka mo (3) omEITHBIX AaHHBIX (V) npuBeaa K CTPOMHBIM
napaboJHYecKUM 3aBHCHMOCTSIM.

Paccmotpenue ¢dusnueckoro cMmeicia kxputepnst B, ¢ HCIOJB30-
BAaHHEM JaHHbIX BpediTMaHa nokasaso, 4to OH siBisieTcs Oe3pas-
MEDHbIM BBIDaXKeHNEM 3((heKTHBHOR paboTHl aKTHBALMH H Onpe-
AelisieT co0Oi CTelleHb IPeBPAIEHHs! VIV B KOKC, a ero Koaddu-
UHEHT @, -— IePEMEHHOR MOLIHOCTBIO 3TOH paboThl M onlpesnesser
HHTEHCHBHOCTh, KMHETHKY 3TOTO IpeBpalleHys!, BAUSAS HA KaueCTBO
IPOIYKTOB KOKCOBaHHsA. Takoe 0606IleHNe OTKPHIBAET BO3MOXKHO-
CTH aHaJu3a peaJsibHOro INpoileccd KOKCOBAHUSA. YCTAHOBJAEHO, UTO
OTHOCHTEJIbHOe Yy[e/bHOEe KOJHMYeCTBO JIEeTYUHX IHPOMOPLUHOHAJBLHO
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0606ILEHHOMY KO3 bHIHEHTY
' E

Vo p.w, = P, RTGT, (4)

1—V
D10 ypaBHeHHe II03BOJIsIET ONpeAe/siTh 06o0I1IeHHble 3HEePrUH ak-
THBALMH PEAJBHOTO TPOLECca KOKCOBAHHs OTAGTbHBIX yried i
wuxr (E,).

O6paboTaHbl TakkKe ONBITHbie NAHHbIE uaMeneHuit (U3NKO-XH-
MHUYECKUX CBOMCTB c/1osi Kak Qyukuuii V=+(B,) u BBINOJHEHbI
conoctasaenns peayavsratos no K, T, V, U, B,.

Heo6x01HMO OTMETHTb, UTO NepBbie Pe3yJbTaThl HE AAl0T MOKa
OKOHYATEJNBbHOTO PELUEHHsT MOCTABJIEHHOH 3afauH.
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JUI'HUTHI 3AKAPHATHA,
X COCTAB U IIYTH MCHOJb30BAHUSA

A.M. Kypnmko

(Yaczopoderuii eocydapcereeniniii ynuecepcurer)

JIMIHHTB — pa3sHOBUAHOCTb OYpBHIX yIJeH — B 3HAYHTEJNbHBIX
KOJIMUECTBAX 3aJIETAal0T B Hejapax 3akaprnartckoil obgaactd. B He-
CKOJIbKMX MeCTOPOXKAeHHSX objlacTH BeleTcsi POMBILJIEHHAs [0-
‘6bl4a UX ¢ NMOCJAEAYIOUUM MCIOMbL30BAHHMEM B KauecTBe TOIIMBA
IJIs1 MecTHOH NPOMBILIEHHOCTH U B Obity. W3-3a BBICOKOTO cozep-
kaHusa Baard (35—63%) u sonnt (21—45%) JUTHATH ABJSIOTCS
TOIVIMBOM HH3KOXaaopuiHbIM (1300—1800 xas). ITo 310l mpuuu-
He IIPECTABJ/ISETCSl BAXKHBIM HM3BbICKAaHHEe HHBIX, GoJiee panuoHafb-
HBIX NTyTell UCNOVIb30BAHHs JHUTHUTOB. C 3TOH Lesnbio HaMH IpoBe-
JIeHO H3yueHHe XHMHUeCKOro COCTaBa JIMTHHTOB HECKOJbKHX MeCTO-
poxaenuii: Unbuuukoro, Koponesckoro, bepesunckoro u Yxkropoa-
‘CKOT0; M3Y4YeH IIPOLECC IIOJYKOKCOBAHMS, NPOBENEHO H3BJEYEHHT
«GUTYMOB, TIOJIyUeHHEe TYMAaTOB U TYMHUHOBBIX KHCJOT H3 HHX.

Ilpn u3yueHMM 3/1eMEHTapHOI'O COCTABA JIMTHHTOB HAMH yCTa-
HOBJIEHO, YTO CofepKaHue yriepona (B %) koJaebiercss B npeae-
.1ax 49,1—50,0, somopona 3,95—4,25, kucaopona 19,65—20,56,
azora 0,91—1,15 u cepn 2,14—3,79 B nepecuere Ha Cyxylo Maccy
urauTa. CHEeKTpaJbHBIM aHA/MM30M YCTAHOBJIEHO COJepXaHHe B
JIMTHHTAX MHUKDO3IJIEMEHTOB: KoOanbTa, MeAH, MapraHia, BaHaus,
BoJibpama, uuHKa, Gopa, THTaHa, OJOBA U Jp.; COAEpIKaHHe
uoxa — B KosmyectBe 1040—1300 2% u xobanbra 310—450 2%,
kapotuHa okosio 1,0 mMr%, a rymunoBeix kucaor 12—189% Ha
-CyXyI0 Maccy.

[1pu npoBeleHnH Ipollecca MOJYKOKCOBAHHS JIHTHUTOB B Ja6o-
paToOpHOll peTopTe eMKOCThIO 4 . TpH TeMnepartype 550° moJsydeHbl
caeyiolye BBIXOAB TPOAYKTOB (B Y% B mepecuere Ha cyxoil
yroJi) : nosykokca 55,0—58,0, nepsuunofi cmounn 5,37—5,73, nox-
-cMoJbHOM BOAbl 14,27—18,31, rasos 21,23—21,9 (150—170 a/ke
yras).

30JbHOCTD MOJIYYEHHOro moJdykokca 19,9—30,1%, a rensorsop-
Hasi crnocoGHocTh ero 3730—6373 kaa.

[Tpu nposenennr (paKUUOHHONH DA3rOHKH MEPBHYHOH CMOJIBL
noaydeHsl BeixoAbl ¢pakimuit (B %): 1) 1o 170°— 5,6—5,89;
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2) 170—230°—19,1—23,1; 3) 230—300°—41,13—52,41: ocrarok
(mex) — 25,23—26,57. IlepBuuHas cMmosia COAEPKHUT (EHOJOB A0
21%, napaguna 12 u reaskoua 3%.

[a3bl NOJIYKOKCOBaHHMSA HMEIOT cienyomuit coctas (B %): cepo-
Bogopoaa 21,7—21,9, nByokucu yraepopa 8,7—13,3, Merana
28,3—34,47, HenpejeabHbIX yraesomopoaos 1,5—1,6, somopona
5,26—7,8, okucu yruepoga 10,85—12,0 xucaopoza 5,0—5,9,
azora 10,4—11,12. TennorBopHaa cnocobHocTh rasa 3920—
3946 xaa.

ITpu uccienmoBaHuM GMUTYMHHO3HOCTH JHTHHTOB HAMH YCTaHOB-
JIEHO, YTO BBIXOJ OUTYMOB 3aBHCUT OT NIPHMEHSEMBIX pacTBOPHTe-
JeH M SBJIsSeTCss MakCUMaJapHbIM (B KosmuyectBe 8% ) mns JMraura
MAbHULKOIO MeCTOPOXKIEHHs NIPU IIPHMEHEeHUH B KayecTBe PacTBO-
pUTEeNs 3THICBOTO cmUpTa M GeHsona B cootHomenuu 1:1. Ilpu
06ecCMOIUBAHHH CHIPOrO GHTYMa CMECBI0 METHJIOBBIH CIHDPT —
Gensos1 B cootnownenusax 10:1 Beixox 6utyma mocruraer 71,4%.
Ilpn pacdurHpoBaHUH 06eCcCMOJIEHHOTO OHTYMa XPOMOBBIM &HTHI-
PHIOM BbIXOJA MoHTaHpocka coctaBaser 90%. Temnepartypa naas-
JIEHHsI TIOJNydeHHOro MoHTanBocka Io Kpamep-CopHoBy paBHa
70,0°;, xucaotrHoe umesno — 120; adupHoe uucao — 37,4; 4Hc/I0
oMbutenust — 157,4. W3 obeccMosieHHOro OWTyMa BBLIENEHBI TPH
BBICIIME KHpHBIE KUCHOTH cocTaBa: CosHygOg2; CosHs002 (rueHo-
Basi), Cs1He2O2 (Menuaunonas).

JIurHutel 3aKapmaTtbsl COJepKAaT B CBOEM COCTaBe MHKpoOaJe-
MeHTHl (#0J, KOGAJbT, UHHK, 6OP U Ap.), KAPOTHH M KCAHTIPUJIBI,
a TaK)Ke 3HAUUTEJNBHBIH NPOLUEHT I'YyMHMHOBHIX KHCJOT, IO9TOMy OHH
SIBJISIFOTCSL LIEHHBIM OpraHO-MHHeDaJbHBIM TYKOM 751 MaJorymyc-
HBIX HOJA30JMCTBIX TIOYB 3akKaprnaTbs M B KauecTBe CTHMYJHPYIO-
1Hx 106aBOK B NUILEBOI palMOH AOMalrHed nTullkl ¥ cudeil. [To-
JIOXKHTEJBHBIA 3(QpeKT IpHU NpPUMEHEeHHH JHUTHHTOB B CEJbCKOM XO-
3sificTBe, II€PBUYHOMN JIMTHATHOH CMOJBl B KauecTBe HMHACEKTOQYHIH-
cuga ajs 60puObl ¢ BPEIUTEISIMH CaLlOB NOATBEDKACHO OlNBITAMHU,
NpOBeIeHHBIMH BaxTHHCKOH 30HAJbHOH ONBITHOH CeJbCKOXO03sIHCT-
BEHHON CTaHUHEH M YKIOPOJACKUM OTKOPDMOYHBEIM myHKToM Tpecra
CTOJIOBBIX H PECTOpPAHOB,

Penosbible QpakUnM NepBUYHOH JIMCHUTHOH CMOJIBI 06/1a1ai0T
BBICOKHMH OaKTEPHLUUAHBIMH CBOHCTBAMH, 4TO ITOJTBEDIKACHO HC-
c/leJOBaHHMEM, TIPOBEJEHHBIM MHUKpOGHOJOrHYeckofl Jaboparopuei
YoKropoJCKOrO roc. YHUBEPCHUTETA.

TakuM o0pa3oM, JUTHUTBL 3akapliaThsi MOXKHO HCIIOJb30BaTh
He TOJIbKO B KayecTBe MAaJIOIEHHOI'O TOIIMBA -— OHH IIPeACTaBJs-
IOT 3HAUHTEJBHBI MHTEPOC KAK ChIpbe AJS TIOJYKOKCOBaHHsI, IO-
Jy4yeHusi GHTYMOB, TyMaTOB M TYMHHOBBIX KHCJIOT H JJIsI KOMILJIEKC-
HOTO HCIIOJIb30BaHHsl HX KaK TAKOBBIX M KaK INMPOAYKTOB HX XHMH-
yecKoil mepepaloOTKH B CEJbCKOM XO3SIHCTBE.

3 3akas M 1010
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K TEOPNHU CHEKAHUA YIJIEN
H.C.Tpasuos

(Bocrounblii HayuHo-uccaedo8aTEALCKULL Y2AeTUMUYECKUI UKCTUTYT,
Csepdaoeck)

BsauMozeiictBie YTOJbHBIX 3€PEH MPH KOKCOBAHHH MpPEACTaB-
asier coboit ONMH H3 BUAOB I'e€TEPOreHHOro Ipolecca, MJIsi CKOPOCTH
KOTOPOro pellapollee 3HaueHHe HMeeT BeJHYHMHA IMOBEPXHOCTH CO-
npukocHoBerust ¢as. Ilpu 3ToM B KaXabll JaHHBIH MOMEHT BO
B3aHMOJEHCTBUHU YUACTBYET He BCe€ KOJIHYECTBO 3€pDHEHHOTr0 TBEp-
JIOTO WJIM IJIACTHYEeCKOTO BelllecTBa, a JIMIIL TIOBEPXHOCTHBIe MOJIe-
KYJIBL TeJa.

Tax e Kak H MHOTHe ADYTHe IJacTHUeCKHe TeJsa, COCTOslHe
13 BHICOKOMOJIEKYJIIPHBIX BELLECTB, pasMsATUeHHbIe YTOJNbHBIE 3€PHA
cpaumBatorcsi BojeacTBHe AH(QY3HH MOBEPXHOCTHBIX MOJEKYJ —
MJIACTHYECKOrO CBAPHBAHMS WJIM BCJAEICTBHE TIPUJIHIIAHUSI K TBEp-
JIOH TTOBEPXHOCTH.

Jlio6oe u3MeHeHHe yTJell B Npollecce KOKCOBAHHSL €CTh Pe3yJlb-
TAaT X TePMUYECKOro passnoxKenus. COrMacHo AaHHBIM 00 H3MeHe-
HUH PeaKUHOHHOH CMOCOOHOCTH yIJIeH MPH TePMHUECKOM DazJjoxe-
HHH, NOCJeJHee IIpeJCTaBasgeT coB6ol psAL IocaeloBaTENbHO NpoTe-
KaIOIHX peakluuil THNA ULeNHBIX, M3 KOTOPHIX KaxKIas OTBEUaer
OINpeJIe/IeHHOMY YpPOBHIO TeMmepatypbl. ClekaHHe sBJISETCH CJell-
CTBUEM 3THX peakluil ¥ OCYILECTBJsIETCS B JABa 3Tana. Brauaise
fyarosapsi TEUEHHIO PasMSATYEHHBIX 3epDeH MeX Iy HHMH ycTaHaBsJu-
BaeTcsi HeOOXONUMBIN KOHTaKT, [TOCJe Yero cMblKawlldecs IMorpa-
HHYHBIE MOJIEKYJAPHBIE CJOU COoOlla BOBJIEKAIOTCS B LENHVIO pe-
aKUMIO NP TEDMHUECKOM DasJoKeHHH. B pesyibraTe Ha rpaHule
ycraHaBauBaercst ofmiass AJas AedOpPMHPOBAHHBIX 3epeH KeCTKas
TIPOCTPAHCTBEHHAS CTPYKTYpa.

Mexny 3epHaMu ORMHAKOBOH MHKPOCTPYKTYpPHl T'paHMIA cIe-
Kanusi HeBuauMa. HaoGopot, Mex1y pasHOPOAHBIMH, B TOM YHCJIe
BUTPHTOBLIMH 3epHAMHM, COXPAHSETCS TPAHUIA, BHAMMOCTb KOTO-
pofl IOJ MHKPOCKOIOM OGYCJ/OBJEHA pasJM4HOH CTPYKTYpOH co-
npuxacapomuxcs 3eped. M3BecTHO, U4TO OTJHYMTE/bHble PH3HAKH
MHKDOCTPYKTYPHl YrJiell COXpaHSIIOTCS TaK¥ke TMocJ/e 3KCTparHpo-
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BAHHS, OKMCJIEHHS H TIp. H, CIEA0BATE]bHO, 3aBUCAT OT OCTATOYHOH,
T. e. 6oJiee MOJMMEPH30BAHHON, YaCTH BELIECTBA, rnpeo6siajaolei
B TJIACTHUECKOH Macce YIVid.

Bropo#l cayyaii — cpallliBaHie IMyTeM NPHJIMTIAHUS K TREpLOH
MOBEPXHOCTH 3€PEH HECTIeKAIOLUXCs BKIOUEHHH 00yC0BACHO Jei-
CTBHEM TIOBEPXHOCTHBIX CHJ, BBI3HIBAEMBIX 3JIEKTPOCTATHYECKHM
npuTsKeHueM. Kak IOKa3biBalOT HaGaiofeHHs, ONpeleeHHas
pOJIb TIPHHA/JIEHKHUT TAKKe MeXaHHYeCKOMY 3aKJIHHMBAHHIO OKpY-
KAOLell MaacTHYeCKol Maccel B IIOpax M MHKpOILIeJadax TBEpAbIX
nanonuutesei. HenocraTousnoe cMaunBaHHe TBEPJAOil MOBEPXHOCTH
B X0J€ TePMMUECKOrO pAasJjIOXKeHHsl NpeNATCTBYeT YCTaHOBJICHHIO
TIPOYHBIX XHMHYECKHX CBSI3EH.

[1pu nmoMould MeTOAAa TOAOOUs BBHISICHEHO, YTO MPOYHOCTb NPH-
JIMTIAHHS K TBepJOH MOBEPXHOCTH TEM BBIllE, YeM MEHblle BA3KOCTDL
[IACTHYeCKOH Macchl YIS M GOJbllie CTATHYeCKOoe AaBjeHHe. JTO
NpaBUJIO0 MOXeT ObiTb HapylIeHo, ecTd YNV paBHOil BSIBKOCTH B
FIJIACTHYECKOM COCTOSIHMH Pas/IHyaioTcs IO meTporpaduyeckoMy €o-
craBy. Yrogb, nerporpa(uuecku MeHee OJIHOPOAHBIH, COHAEPKHT
MeHblIe BEILIecTBa, CIIOCOOHOro pasMsruatbes (Ho OGonee Tekyue-
ro), TMOSTOMy OHO HM3PacXOAyeTcs NPH MEHbIIEM KOJHYeCTBe TO-
1ieit 106aBKH. .

[pouHOCTb CleKaHus, OCYIIECTB/ISIEMOr0 HCKIIIOUHTEIbHO NyTeM
NMpPHUJIHNAHKsl K TBEPAOH NOBEPXHOCTH, IO DALY TMPH3HAKOB BCEIAA
HIKE NPOUYHOCTH TJIACTHYECKOrO CBAPHBAHHSA.

CrexaeMoCTb yIiefl ecTb NPH3HAK NPOYHOCTH NMOBEPXHOCTHOTO
MpHCTaBaHHUsl yroJibHBIX 3epeH. [losroMy cneKaemocTb OTpaxaer
JIMIIb OJMH H3 3JGMEHTOB IPOYHOCTH TMOPHCTOro Tena Kokca. Ilo-
cJeNHAs 3aBUCHT TaKXKe OT TBEPJAOCTH MaTepuasja M TONIIMHbBI CTe-

ok mop. Eule B MeHblleii CTENeHH CIEKaeMOCTb OTpaxaer mpod-
HOCTb KYCKOBOTO KOKCA, KOTOpasi B 3HauMTE/JbHOH Mepe onpejens-
eTCsl CONPOTUBJIEHHEM KOKCA BHYTPEHHHM HAIpPSXKEHHSM.

Onpejenenne ceKaeMOCTH yIJIeid MMeeT 3HaUeHHe /s aHajIu3a
ycnoBui (OPMHDOBAHHA KOKCA M JJIsl 3aBOACKOTO KOHTDOJA MX
1I0CTOSIHCTBA. [IpH 3aJaHHBIX CKOPOCTH HarpeBaHus W JaBJEHHH
cTleKaeMoCTh €CThb (DYHKIHS TEKy4decTH M TeMIlepaTypHOro HMHTEp-
Basa (IPOAOJIKUTEJBHOCTH) Da3MsrYeHHUs. DTH TapameTphl Xa-
paKTEpH3yIOT BCe APYTHe NPOsIB/IECHHUs IJACTHIECKOro COCTOSHMA
yroaieit: TOMIKHY IJIaCTHYECKOTO CJIOsl, BCIYYHBAHKE, rasoipoHHIa-
eMOCTb — U TIO3TOMY SIBJASIOTCS ONpEJeSIOIMHE  IpH3HaKaMil
CTieKaHus yIved.

3'
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XUMHYECKASA MPUPOA TYMHUHOBBIX Kucjor -
, C.C.lparynos

(Mocrosckuil Toppanoii uncruryr)

Teopernueckue paGoThl Mo H3YYEHHIO CTPOEHUSI T'YMHHOBLIX
KHCJIOT B HACTOsIlee BPeMsi MPHOODETAIOT NMPAKTHIECKOE 3HAYeHHe
B CBfI3H C HOBBIMH B3IVIIAaMH HA POJIb I'YMUHOBHIX KHCJIOT B YRO6-
PeHHH pacTeHHH, Ha HX (DPH3HOJOTHUECKYIO POJIb B KH3HH pacTeHu#.,

['yMUHOBBIE KHCJIOTHI ONpeJeNIsIIoT OOBMHO KaK TeMHOOKpa-
IICHHbIE KOJIJIOHAHBIE BELIECTBA, PACTBOPHMBIE B LIEI0YAaX M BHOBb
BhIaJAI0UHe U3 LIEI0YHOTO PAaCTBOPA IIPU NOAKHCJIEHUH, Ilpu sTom
NepBbIi NPU3HAK — PAaCTBOPHMOCTh B ILIEJNOYAX — CUMTAETCH OBS-
34TeNIbHBIM, HaHbo/Iee XapaKTePHbIM NPH3HAKOM. B nocJenHee Bpe-
Msl HaliIeHbl PACTBOPHTENH A/ I'yMHUHOBBIX KHCJIOT, He obJanalo-
mue menoynbiM pH, Cosim mesnounmix Merassion TYMHUHOBHIX KHC-
JIOT PACTBOPSIOTCS B BOJE TaK K€, KaK M IIeJOUHbIe COJMHM MHOTHX
JAPYTHX OpraHHYecKHX KHCJIOT. LIBeT I'yMHHOBBIX KHCJOT B 3aBHCH-
MoctH ot pH MeHsiercst oT cBeTJI0-:KeTOrO A0 MOUTH YEPHOTO, Tak
YTO M 9TOT NPU3HAK He xapakrepeH. KostonaHoe cocrosiHue — elme
GoJlee HexapakTepHbIit NpH3HaK. O6beTHHAIONIUM IPU3HAKOM pac-
CMATPHBAEMbIX BEUIECTB SIB/ISETCS TO, YTO OHM O6pasyloTCs 1pi
TYMH(HKaLUKUH, T, €, B peaysbTaTe npouecca, IIpd KOTOPOM OPraHH-
YECKOE BELIECTBO M3BECTHOM CTPYKTYDHI NIPeBPALIAeTCs] B BELIECTBO
HEH3YUeHHOH CTPYKTYphI, HO CIIOCOGHOE JyyIIe HPOTHBOCTOATL BO3-
JEACTBHIO XMMHYECKHX H GHONOTHUECKHX ATeHTOB.

B npupose ryMuHOBBIE KHCJAOTHI 00pasyroTcst BCIOAY, Ile TOJIbKO
PACTHTE/IbHBIE M MKHUBOTHbIE OCTATKH IIONBEPraloTCs PasJIoKEHHIO:
B 1IouBe, TOpde, 6ypoM yrie u T. . Koanuectno yIJIepoaa, CBA3aH-
HOr0 B ryMHHOBBIX KHCJI0TaX Top(OB, 6yphix yIvIel U 1oyB, npumep-
HO B YETBIpE pasa NPEBOCXOMHUT KOJHYECTBO YIVIEPOAA, CBA3AHHOIO
B OPraHHYecKOM BeIECTBEe BCEX PACTEHUH M JXKMBOTHBIX Ha BCEM
3emHoM uape. PasHoo6Gpasue MPUPOAHBIX T'YMHHOBEIX KHCJOT TaK
BEJIMKO U B TO K€ BPEMs BLIJIeJIEHHE HX BCJAEACTBHE BeCbMa Jerkoi
U3MCHSEMOCTH T2K 3aTPYAHHTE/NBHO, YTO M3YUeHHEe UX TpebyeT 0co-
6oro noaxona.

C ToukHM 3peHHs Colep:KaHHUS QYHKUHOHANBHBIX TPYII TyMHHO-
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Bhle KHCJOTHl — 3TO OKCHOKCOKapOOHOBHIE KHC/IOTHL. Ilo crpoenmio
MOJIEKYJIbl OHH SIBJISIIOTCS TeTepONONHKOHAeHCaTaMH. B ryMHHOBHIX
KHCJIOTAaX, BbIAe/IEHHEIX U3 OypHIX yriedl, colep:KaHHe yrieposna He-
TpepLIBHO. BO3pACTaeT NIPH llepexoje OT 3eMJHCTHIX Oyphix yraei K
6aectsiiuM ot 60,86 10 71,0%, Bomopoaa — ot 5,03 mo 3,97%; co-
JepxaHue asora aas Oypeix yraei IloamockosHoro paiiona koJe6-
aerca or 1,43 1o 2,10%. Taxoe 3HauuTe/bHOE pasHoobpasue aJe-
MEHTapHOro cocTaBa OypOYroJbHBIX T'YMHHOBBIX KHCJIOT HCKJIOYaer
BO3MOXKHOCTb ISl HUX eTWHOH CTPYyKTypHO# (hopMyJanl. OueBHAHO,
YTO KaxJAOMY THIY OYypOYrOJBHBIX T'YMHHOBBIX KHCJIOT OYyAyT
COOTBETCTBOBATh pa3Hble (DOPMBI CTPOEHHS, pasJHyaIOUINecs Kak
M0 KOJIMUECTBY M Xapakrepy (YHKIMOHAJBHBIX TPYNN, TaK H IO
CTPOEHHIO TeTEPOLUKJIOB U JPYTHX KOJIbYATHIX CHCTEM, BXOASIIHX B
MOJIEKYJTY.

C 1eJbi0 BHIACHEHHS, KaKueé MOHOMEDBI yYacTBYIOT B PeaKiluH
KOHJEeHCAluui npu oO0pa3oBaHMH TYMHHOBBIX KHCJIOT, MBI H3ydajH
CTPOEHHe TYMHHOBBIX KMCJOT Ha IIpuMepe TOP(SHBIX TI'yMHHOBBIX
KHCJIOT, TAK KaK XOTSl Mbl U HE 3Hae€M BCEro KOMIIJIeKca GHOXMMHYe-
CKHX TIPOIIECCOB, NPOUCXOAAIINX IPH TOP(HOBAHHH, HO MBI 110 Kpai-
Heli Mepe MMeeM BO3MOXHOCTH HCCJ/IeJ0BaTh coctaB Topdoobpaso-
BaTenel.

Mertoaom xpomarodororpapupoBaHis HaMH HCCJEI0BaH COCTaB
TeMHIENII0N03 TJIaBHeHIINX BHIOB pacTeHHi-Topdoobpasosarele,
Bcero okoso 15 BugoB. Oco6uiif HHTepeCc NPeACTABJAIOT JJs Hac
Topthoo6paszoBatesn BepPXOBHIX TOP(OB — carHoBble MXH. 3Has
coflepKaHHe B COCTaBe MXa YIJeBOJOB, YPOHOBBIX KHCJIOT W 3Has
ero 3JIeMEeHTapHbIH COCTaB, MOXKHO YTBEPXAaTh, UTO 3TOT MOX CO-
JgepxuT okosno 30—409% BelecTB apoMaTHYECKOH NMPUPOIBI, KOTO-
pble MOTYT BOHTH B COCTaB MOJIEKYJBl TYMHHOBBIX KHCJIOT B [pOLIeC-
ce xoHjeHcauuu. [Ipy 3TOM JO/KHBI OBITH NIPMHATH BO BHUMaHHE
BEILIeCTBA, BHOBb CHHTE3WPOBAHHbIE PA3JMYHBIMH BHIAMH HH3IIHX
rpu6oB, aKTHHOMHIETOB, NeHHIMAI0B H Ap. O6pasosaBiuHecs re-
TEPOUUKIMUECKHE COeJVHEHHsI Hapsiay ¢ 00pa3yloUMHCs TP KOH-
JeHCALMH TakXe JOJIXKHBI BOHTH B COCTaB MaKPOMOJEKYJIbl I'yMH-
HOBBIX KHCIOT. Tak Kak Hekoropbie BHAB Penicillium o6pasyior
BellleCTBA, HMEIOIHE CEMHUJIEHHBIE KOJblla, NMPOH3BOMHKEIE TPOIO-
JIOHA, TO MOXKHO IPEAIIONOKHUTD, YTO IPOHU3BOAHBIE TPOTIOJOHA MO-
TYT HaXOAHTbCs B MOYBax M Topdax Kak B BOXOPACTBOPHMOH (paxk-
IIMH, TaK H BXOAHTH B COCTAB MaKPOMOJIEKYJ/Ib TYMHHOBBIX KHCJOT.

TaxuM 06pa3oM, TYMHHOBBIE KHCJIOTHI W3 PasJMuHBIX Topdon
TaKKe MOJKHBI OTJIMYaThCsl pasHooOpasueM. DTO NMOATBEPIKAAETCS
MpOBeJeHHbIM HAMH H3yueHHEeM pPsilla TyMMHOBBIX KHcJOT. Ml on-
peleJIUE COAePKAHNE DYHKIMOHAJBHBIX TP METOAOM METHJIH-
poanus (MeramonoM + HCI, aumerwicyiabdparom u auasomera-
HOM), ONIPENIENIiIM TaKKe KHCAble, QyHKUKHOHAJbHbIE TPYIb MeTu-
JIOM TOTEHIHOMETPHUECKOTo THTPOBaHHsA. KpuBble THTPOBAHUS AJist
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Pa3HbIX TYMHHOBBIX KHCJIOT 3HAYUTEJIBHO pasfuyasichk. Ha ochHosa-
HHH 3THX KPHUBBIX MOXKHO CYJIUTb O KOHCTAHTaX JHCCOLHAIMH MHO-
TOOCHOBHBIX T'YMHMHOBBIX KHC/IOT. Han6osee Tpyanoit 3anauedt npej-
CTaRJ/IAETCA H3y4YeHHe siipa MOJeKyJ/bl. MBI NPOBOAMMN OKHC/IEHHE
TYMHMHOBBIX KHCJIOT B Pas/IMUHbIX YCJOBHSX: [ePMaHraHATOM — B
UIEJIOYHOH cpejle, NePeKUChI0 BOAOPOAA — B KHUCJIOM cpene, KHCJIO-
POROM BO3lyXa — B IuieNOYHOH cpene. Ecau npu oxucaeHuH no
Bony GypoyrosibHEIX TYMHHOBBIX KHC/IOT GblJa BEIIEJEHA MEJJIHTO-
Bast KUCJIOTA, TO IPH OKUCJIEHHH TOPOSAHBIX I'YMHUHOBBIX KHCJIOT OHA
nosydeHa He Gblia,
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xyuMus OTPOIECCOB OBPA30BAHNA
TYMYCOBBIX TOILINB

B.E.PakoBcEui, M.M;}I{ypannena, B.C.llo3HAK,
M. A PakoBcras, JL B.limryneBckas, B. A Barypo

(HAncruryr roppae AH BCCP, Munck)

MuorooGpasue XMMHYECKOro cocTaBa pacTeHuit sBJsETCA IaB-
HOIl NPHYMHON pasIUdHd U HEOJHOPO/HOCTH XHMUYECKOTO cocTaBa
TONJIHBA. _

[lpunuynyuaibHas pasHuilad TePMOJHHAMHKH KHBbIX pacTenui
0GYC/I0BIMBAET Pas/IHiINe XWMH3MA OCHOBHBIX TIPOLECCOB CHHTE3a
OpraHWueckoro BelecTsa | IPUBOJKT K (HOPMUPOBARHIO ABYX TeHe-
THYeCKHX BeTBed TOINIHB — TyMyCOBOH ¥ canponeJesoil. HasemHas
PaCTHTENbHOCTD yeprnaer SHEDTHIO NPEHMYLIECTBEHHO B peaxumsx
OKHMCJIeHHS KHCJIOPOJOM BO3AyXa H YacTHUHO — B Pearuusax apoMma-
TH3aLMH. BOLOPOCTH 32 CueT peaKiliH JACMYTaLyH 00pasyloT Irek-
CHTDI H JIHTOCTIHPTHI, TTOJydast Py STOM orpaHpyeHHbE KOINIECTRA
sHeprHH. YiKe B IIeDHOL CHHTESA BelllecTBa BOAOPOCEH MOXKHO TIO-
JlydaTh HPOAYKT, copepxamuit 7,9 9% Bomopona. Apomarusauus yr-
JIeBOJIOB Y HEKOTOPBIX COBPEMEHHDIX HaseMHBIX pacTeHuit (1pocT-
HUKa) Jaer MCXOAHBI MaTepuadl (topd), cojepXKamui 10 75%
apoMaTHYecKux cOeMHeHHI, B IPeKHHe [e0JOrHuecKue 3[I0XU NPO-
JieccHl, TeKylue IO CXeME CeH 1206 CeHeOs + 3H,0 + Q aas
Ha3eMHOMH pacTUTebHOCTH, oburasllefi fe3 KUCI0POAA, BLLIH, OUe-
BHJAHO, IVIABHBIMH HCTOYHHKAMHU SHEPTHUH.

VeraHOBJIeHO, UTO TPH OJMHAKOBDIX ycJoBusX oburanisi pas-
HMIla B XMMHUECKOM COCTaBe pacTeHHii BbI3bIBAETCA BUJOBLIMH pas-
muusmy pactenuit. Cpennt paCTeHm‘»’x-ymeo6pasoBa'reneﬁ BbLIEJISA-
JOTCSi PACTEHHMsl, IPOAYLHPYIOLLAE opranuueckoe BeIeCTBO € TOBBI-
IIIeHHBIM COZEPIKAHHEM: a) 6myM‘oo6pa3‘oaaTeJ1eﬁ; 6) KJeTYaTKH;
B) YIJieBOAOB, 00/aAAIOUINX clIOcOBHOCTBIO 00pa3oBaTh JIMIHUH,
T) yI/eBOJOB, CKJIOHHDBIX K nporeccaM TyMH(QUKaLHL; 1) yraeso-
708, o0afatoluX BBICOKO# OHOXHMHMUYECKOH YCTORYMBOCTBIO BCACA-
CTBME HAJHuMs B pacTeHUAX AHTHCENTHKOB. Takum 06pasoM, noxa-
32HO MHOTOOGpa3He COCTaBa HCXOMHBIX IPOJYKTOB, 00pasyIoIyX
pas/MyHbIE TOTUINBA; oTCIONA CJeAyeT NpHHUUINAIbHA omnbou-
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HocTh Teopuy Puiepa — Llpenepa co cxeMoi: JIUIHHH — I'YMUHO-
BBIE KHCJIOTHI—>TYMYCOBBI® yIIH. DTa TeopHs HelpreMJeMa u ¢ j10-
nonnenusmMu I'. JI. Craanukosa. JIupauyg e ABJISIETCS HCTOYHUKOM
TYMHHOBBIX KHCJIOT, YIVIEBOAbI TIPHHHMAIOT yuactue B o6pasoBanuu
ToNMHB. He coorBeTcTBYyIOT MeficTBUTEIBHOCTH 1 YIPOIUEHHBIE CXe-
MBI CTPOEHHS YTOJIBHOTO BEILECTBA, JAaHHBIE Xuiie, ykcom, Kpe-
B&JIMHOM M Jp., 6O B OGPA30BAHUM TOIJIHE IPHHUMAIOT y4acTHe
MHHEMYM IITb PE3KO OTVIAYAIOUIHXCS KJACCOB BEIIECTB,

Haxkonutense opranmnueckoro semecrsa B IIPHPOJe 06YCIOBJEHO:
1) Topmoxenunem MHKPOGHOJIOTHYECKHX IIPOLECCOB BCJIEJICTBHE Ha-
/MUK B DACTEHHAX aHTHCONTHKOB; 2) MaJbiM CoaepxKaHMeM B IJia-
crax romusa K, P u N; 3) oryactu 3aTPYAHEHHBIM LOCTYIIOM KHC-
JIOPOAA, a TaKKe CTPYKTYPHO-XHMHYECKHMH npuunHaMu, Ilaxe B
Hally 3MO0Xy OKHCIHTEJBHBIX IPOLEccOB Habmogaercs OTJIOXKeHHe
OPraHHYeCKOro BEILIeCTBAa BHe GOJIOT.

Ycranosneno, uro cremens pasmoxenHs ropdoobpasoBareseit
MOBBILIACTCS NPU NIepexofie K pacTeHUsM, COIEPKAUUM 60o.blie
U&/TION03BI, M K TOpGhaM, CoRepKaIumM 6oblie MHHEPAJNbHBIX CO-
CTaBHBIX YacTeil; cTeneHb r'yMHMUKALMH NafaeT ¢ pocToM comepxa-
HHs1 B TOP)ax CHarHOBBIX MXOB, HOCHTeJIEH AHTHCEIITHKOB,

[nasuble uamenenust cocrasa s TOPDSAHOH CTafuu MPOHCXOAAT
B BEPXHHX CJIOSIX 3aJ1eKM; MOKa3aHo, uto 10 909, TYMHHOBRIX KHC-
JOT 06pasyeTcsi B NMepHOX Pa3pyLIEHHsT TeMHNELTION03 MHKPOOp-
FaHu3MaMu. C NOBBILIEHHEM CTENeHH PasJoMeHHs B IJ1acTax Top-
ha BodpacTaer comepKanHe GHOXHMHYECKHX YCTOHYHBEIX KOMIIO-
HEHTOB: BOCKOB, H3ONPEHOMJOB, JINTHUHA, I'YMHHOBBIX KUCJOT "
Cy66epHHOB. DTO NPOHCXOTHT TMPEHMYINECTBEHHO 3a CYeT 6e3ocTa-
TOUHOTO pacmafa 4acTH yreBoaos. IlpaBuio Yaiira Tpebyer Ko-
PEHHBIX TIOTIPaBOK, HOO MMEIOTCS caydan NIPEHMYIIECTBEHHOTO pac-
ana remune/monos. FymuHoBbie Kucaortsl sBisiores IPOIYKTOM
CHHTE3a, TEKYIIero B NepBoil (ase pacnana. Ilpamas cBsisb Mex 1y
CTENEHbIO DA3JIOKEHHsT U CONCPIKAHHEM YCTOHUHMBHIX KOMIIOHOHTOR
Hab/ONaeTCA TObKO B Mpegesax OueHp Y3KUX BHIOB TOIJIUBA.
ITpoueccel o6pasoBamust ecrecTBenmbIx TYMHHOBBIX KHCJIOT MOTyT
ObITh BOCIIPOM3BENEHH B na6opaTopubix ycaopusx. IlepBoim npo-
AYKTOM CHHTE32 ABJISIOTCA BOLOPACTBOPHMbIe (YJIBBOKHCIIOTH,
KOTOpEI® 3aTeM IpPEBPAIMAOTCS B BHICOKOMOJIEKYJISPHbIE BOJOpa-
CTBODHMbIE TyMHHOBbIE KHCJIOTH. O6pasoBanue TYMHHOBBIX KHCJIOT
NPOUCXOAUT B NMEPHON THAPOIH3A JIETKOTH/IPOJIU3YeMbIX BelIeCTs,
¢ poctom xonuentpaunu HCl noswlmaercs srixox TYMHHOB KH-
c1oT. C yBeHYeHHEeM NPOLOIKUTENPHOCTH HarpeBaHMsi BBIXOJ Iy-
MHHOBOH KHC/IOTHI TaKXKe pacTer. MOXHO H3MOHSTH BBIXOJl T'YMH-
HOBBIX KHCJIOT B Ipelesiax 5—209,.

Hayuenne ponn pospacra Topda nokKasaso, 4To XoTs B Topdax
TIDOLUECCEI TEKYT OUEHb MEIJEHHO, OZHAKO MOMKHO OBHADYKHUTh:
1) npespauienue dyabBoknCcTOT B TYMHHOBbIE, 2) HerumapaTanuio
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y ajugaTHUYeCKOH YacTH 'yMHHOBBIX KHCJOT M TIOBBHILEHHE B HHX

' CONEpXKAHUS yIyepoaa, 3) KOHAEHCAIHIO CMOJHCTOM yacTH OHTY-
MOB H najeHue OHTYMHHO3HOCTH ¢ Bo3pacToM. [Tokasano, uro npea-
crasnenus Taimopa u H. I'. TuroBa mporuBopeuar daxraM: reo-
XUMHYecKasi OOCTaHOBKAa OKas3biBAeT BJMAHHE Ha (PopMHpOBaHHUE
OTIpe/IeIEHHOr0 PACTHTENLHOTO TIOKPOBA H €0 XMMHYECKOro CocTa-
Ba, OT 4ero U 3aBHCHUT COCTAaB TOMJHMBA; B IOCJAELYIOIUEM B IOTpe-
GeHHBIX cJjiosix Topda OHTYMHHO3HOCTb TajaeT, a He pacTer; (ak-
THYECKHE H3MEHEHHUsl COCTaBa, U B TOM 4HHCJe yriedHKalus, OIHU-
CaHbl BHIIIE.

YcranoB/ieHH H3MEHEHHS COCTaBa IIacTOB BCJEACTBHE YHCTO
(HU3UYECKUX IPOLECCOB: 1) NepeoT/okeHHs OPTaHHYecKoro Belle-
CTBa B NIpelesiax 3ajleXXH 3a CYeT IlepeHoca B BHJE HCTHHHOTO H
KOJIJIOHAHOTO PACTBOPA; OTMEUEHO LiepeoTsIoZeHHe BOCKOB H Ty-
MHHOBHIX KHMCJIOT; 2) IIpH NIOJHOM IlepeHOCe BellleCTBa 3aJexeil
(BOomoO#) BBIMAfACHHE KOMIIOHEHTOB <«THIPOMACCH» IIPOHCXOQHUT
B ONpeJesIeHHOH nmocaenoBatesqbHocTdH. OTCIOAa XHMUYECKHH COCTaB
aJIaXTOHHBIX MECTOPOXKAeHUH (GOPMHpPYeTcs 3aKOHOMEpHO.

Ilepexon ToptoB B 6ypbie yrJH COOTBETCTBYET MOMEHTY, KOT/Aa
COAepXKaHHe TYMHUHOBBIX KHCJIOT B TOp(e AOCTHraeT BO3MOXKHOI®
npefesa M KOorja HcuesHyT Bce yriaeBoibl. Cpeiu cOBpeMeHHBIX
TopdoB HabMIOIAeTCs HaJUyHe TaKWX BHAOB TomauBa. Halinenn
Top®H, oTBeualomue npexacraBiaeHusm I'. JI. CragHukoBa o rymy-
COBO-CaNpoNeseBOi NPUPOJLE TOMJIWB. ¥ COBpPeMeHHHIX TOpPGOB, H
ocobeHHO y norpeGeHHBIX, HAOIIONAIOTCS IpoLecchl nekapOoxcH-
JIMDOBAHHA I'YMHHOBBIX KHCJIOT H (OpMHpDOBaHME TAK Ha3bIBAeMOTO
ocratoyHoro yrias. Takum obpasoM, npouecc (HopMHPOBaHHs 3Je-
MEHTOB KaMeHHBIX yIJleH JIeXKHT yxXe B TopdsHod cranuu. IIponec-
Chl yrileukanuu o0yc/OBJEHBl THIIAMU DeaKIul, IperMyLecTBeH-
HOE TeYeHHe KOTOPHIX COBEpIIAETCA B MOCJAEL0BATENbHOCTH: a) 6es-
OCTaTOYHBIH pacnaj yrieBojoponoB, 6) HIHMKJAH3aLus M apoMaTH3a-
uus yraepoaoB (Topd), B) BHYTPHMOJIEKYJIIpDHBle pPeaKkUHU AeTHA-
patauuHd 4 JaeKapOokcuaupoBaHus (OypblH yrojb), T) MexMoJe-
KyJIsipHbIe TIPOLECCH KOHJEHCAIMH (KaMeHHBIH YroJb).
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KOKCOBAHHE YI'JIEN
C TOBABKAMH OPTAHNMYECKNX BEIIECTB

E. H. JlockyToBa

{Xumuxo-merasaypeuneckuil uncruryr 3anaduo-Cubupcrozo ordesenus
‘ AH CCCP, Hosocubupck)

3amauel HaCTOSILIErO MCC/JENOBAHUSI ObLIO H3ydeHHe BJIMSHHSA
106aBOK Maces, CMOJB M IleKa KOKCOXHMHYECKOro IIPOM3BOMCTBA
Ha (PU3UKO-MeXaHMYecKHe CBOHCTBA KOKCA H3 Ta30BHIX H OTOLIEH-
Hbix yriiel Kys6acca 1 ux cMecel, JalOMUX fIPH OOBIYHBIX YCJIOBHSAX
KOKCOBAHHUS KOKC [TOHMKEHHOH IPOUHOCTH.

JI. M. CanoxuuxosuM, M. H. HukonaeseiM, B. C. ®uaunmno-
BuM, I'. T1. Toposoii mokasano, uro GosbliHe R06aBKH (> 1 u
< 10%) BBiCOKOTEMIIEpaTypHOTO MeKa, CMOJB U Mace/ BbI3LIBAIOT
yBeJIMUEHHEe MJIaCTHYECKOTO CJIOs YIVIeH, T. e. BO3AEHCTBYIOT Ha HX
crekawouine cpolictBa. Ilpu sToM otaenbHeie aBTopel (B. C. ®uiun-
nos, I'. TI. Toposas, K. WU. Cwmckos, A. C. TepeHTbeB) Ha-
6J10a/1M 3aMeTHOe YJyullleHHe NPOYHOCTH KOKCa M3 yIiied M HIHMXT
C BEICOKMM BBIXOJIOM JIETYYHX, C GOJIbLIAM CONePKAaHHEM OTOIIEH-
HBEIX yrJed, cMecell, cogepKalldX TOIIHe YIJH M aHTPALMTHL,
U Ip.

B HacroslleM HCCJIEIOBaHUM IIOKa3aHo, YTO yBeJHUeHHe Ijia-
CTHYECKOTO CJIos IPH n00aBKax Maces, CMOJIBI H TI€eKa He BCeraa
TIPUBOJAT K YNPOUYHEHHIO KOKCOBOI'O OCTaTKa. MiaMenenue npoyHoCTH
nopucToro Matepuasa kokca u3 yrueir K, K)XX, TC u cmece#t ux ¢
yraeM I'; mpoxoguTt yepes MakCHMyM TIpH ONpEeNENeHHOH s KaX-
JIOTO YTJIsi OonTHManbHOH no6aBke. [Ipu yBenuueHMH N00aBKM Iuia-
CTHYECKUH CJIOH MOXKET PacTH, a IPOYHOCTh KOKCa — YMEHbIIAETCs.
JLast ra3oBhIX yraell no6aBKH TAXKEJIBIX Macesa M IeKa BBI3LIBAIOT
cHayaJia CHHJKEHHe IIPOYHOCTH KOKCa, 3aTeM cJelyeT HEKOTOpoe ee
yBeJIHYeHHe,

B coorercTBur ¢ paGoueil rHmoTe30H MOKA3aHO, 4TO B pPaHHel
CTaJ#U HarpeBaHHs yrjed ajncopOUMOHHBIE H CMAUHBAIOIIHe CJIOH
KHAKUX JN00aBOK H3MEHSIOT Xapakrep NECTPYKIHH YIOJbHOrO Be-
nrecTBa. DTO NPOSABJAETCS B H3MEHEHHH ITPOYHOCTH KOKCA B 3aBHCH-
MOCTH OT IIOpPSiiKAa BbIHECeHHs N00aBOK K KOMIIOHEHTAM CMECH, OT
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BPEMEHU HX BbIIEPKHBAHUS C 10GaBKAMA. B rase us yras 'y npa
HarpeBaHUH €ro B NPUCYTCTBHH n06aBKH aHTPAUEHOBOTO Macaa H
feKa yMeHbLUAETCS BBIXOJl CBSI3AHHONO KHCJIOPOAA. Jo6aBku Maces
1 CMOJIBI KOKCOXUMHUECKOTO IPOM3BOACTBA IMOBBLIIAIOT TEPMOCTA-
GHIBHOCTD TIACTHUECKOH MAacchl, YBeJHYHBAIOT KOJMYECTBO B Hefi
SKUAKOH (asbl, yMEHbIIAIOT Ta30NPOHUIIAEMOCTb; IPH STOM B MHI-
xoit (pase u B 06beMe JeOPMUPYIOMHUXCS YACTHL YIS B YCJAOBUAX
MSITKOTO MHPOJIH3a NPOTEKAIOT CHHTE3bl BHICOKOMOJIERYJISIPHBIX coe-
nuHeHuil TMna achasbTeHoB. B YCJIOBHSX yBeMMUEHHOIO IIaCTHYE-
CKOTO CJIOSl THPOJIM3 3THX BELUECTB 3aJlePXKUBAETCS 10 6oJsiee BBHICO-
KMX Temmnepartyp. Jlajee moaseprasch pas/oXeHHIO, OHH o6pa3yior
KOKCOBBIH OCTAaTOK, CMIOCOOGCTBYIOIMI ClIeKaHHI0 AeOPMUPOBAHHBIX
H MHEPTHBIX 3€PEH.

TTosykokcoBanueM yraeii mo 510° ¢ n06aBkaM# aHTPaLEHOBOTO
Macsaa ¥ neka go 10% mnoxasaHo cieylollee:

a) B cayuae 106aBKM aHTPALEHOBOrO Macja K yrjio I’y Ha6uro-
[AloTCs yBeJHUEHHe BBIXOJA JErTs ¥ rasa ¥ yMeHblUeHHe BLIXOId
TMPOTEHETHYECKOH BOABl [POTHB  TEOPETAYECKH BO3MOXKHBIX.
VBeJHueHHe BBIXOAA IOJYKOKCA HauHHaercs Npu Jo0aBke 7%
MacJsa. B raze Habaojaercss YMeHblICHHEe KHCJIOPOIHBIX COeldHHe-
HUH.

6) Ipu go6askax x yrio I's meka GoJbie 5% 3ameuaercs yse-
JIMUEHHE BBIXOJA MOJYKOKCa M ra3a, BBIXOA NHPOTeHeTHYECKOH BO-
Ibl TIOJy4aeTcsl HUXKe TeOPETHUECKH BO3MOXKHOTO; KOJIHYECTBO KH-
CJIOPOACOAEPIKAIIMX KOMIIOHEHTOB B rase YMEHBIIAeTCs.

B) B ciyuae kOKcoBOro yrsisi 00aBKM aHTPALEHOBOTO Mac/a
BBLI3BIBAIOT YBEJHMUEHNe BBIXOJA TMOJYKOKCA H yMEHbIIEHHe BBIXOLd
JIerTS IPOTUB OXKUIAeMBIX IO PacueTy.

r) INonykokcosanueM yrasi K ¢ no6aBkaMy neka nokasaso 3Ha-
YHTEJbHOE yBeJMYeHHe BEIX0a ITONYKOKCa, IHPOTeHeTHUECKOH BOBI
M yMeHbleHHe BBIXOJA JAErTS W rasa IPOTHB TEOPeTHUECKH OXUAA-
eMBIX; KHCJIOPOAHBIX COeJIMHEHHH B rase, OJyYeHHOM U3 yris C 10-
6aBKaMi, MeHbIlle, YeM B rase ua yris 6e3 1o0aBok.

Anasu3 HU3KOTEMIIepaTypHBIX Aertelt u3 yraeit s n K, nosnyuen-
HBIX ¢ J06aBKaMM aHTpalleHOBOr'O Macja M IleKa, IOKasblBaeT, u4To
cozepKaHHe B HUX ac()anbTeHOB (KHCJIBIX M HEHTDAJbHBIX) BO BCeX
cJIyyasix moJydaercs Gosblliee, 4eM OXHIaeMoe U3 yIiid H no6aBKH
B OTJeJbHGCTH. 3HAUMTENbHOe HX YBeJHUeHHe HaOJI0faeTcss NpH
nobaBxax, 6oabunX 5% . D10 MOATBEPKAAET U3MEHEHNE XapaKTepa
JECTPYKIMH B TIPHCYTCTBHM OpraHuueckux n06aBok. Ilockombky
KOJIMYECTBO KHUCJAOPOJHBIX COeJHHEHHH B ra3e yMeHblaercs, B CMO-
J1y mepexoauT GoJblle KHCIOPOACOALPKAIUX COEXHHEHHH. YMeHb-
LleHHE THPOTeHEeTHYeCKOH BOIBL B CIyuae NMOJYKOKCOBaHUs yras I
¢ n1o6aBKaMH aHTPAUEHOBOTO Macja M INeka TaKXKe yKasblBaeT Ha
M3MeHEHHe XapakTepa M CKOPOCTeH MeCTPYKUHH YroJbHOTO Bellie-
CTBA.

43

Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6

Koxcosanue B neus UTH yraeit Ty, TC u ux cmecei ¢ no6aBka-
MH CMECH aHTPALeHOBOrO Macia C MeKOBBIM JUCTHIIATOM, BBICOKO-
TEMIIEDATYPHOH KaMEHHOYTONBHOM CMOJbl M IleKa TI0Kasajo, To
NpH ONTHMAJILHBIX 100aBKax MOXeT OBITb MOJYYeH KOKC CO 3HAUH-
Te/bHO yBENHYCHHON NPOYHOCTBIO H TIPH STOM BHIXOJ KOKCA YBeJH-
UHBAETCS MIPOTHB OXKUIAAEMOTO TI0 Pacuery M3 YIS U J0GABKH.
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KOJJIONJHO-XNMNYECKUE OCHOBBI
ITPONNECCA OBPA30BAHNA KAMEHHOYTOJIBHOT'O KOKCA

B.A.OBycaiirmec

(Hucruryr eoprouuzx uckonaemwizx AH CCCP, Mockea)

dopMupoBaHHE KOKCA B BUAE KYCKOB, IDHMEHSEMbIX B KauecTBe
JIOMEHHOTO0, JIMTEHHOrO W APYroro TOIJIMBA, INPEJCTaBJIAETCS Kak
KOJVIOMJHO-XMMHYECKHH Ipolece, 3aKaHyHBalomuicss o6pa3oBaHu-
eM CTPYKTYPHI TeJlsi ¢ NOCJIeAYIOIMMH er0 H3MEHeHUAMH 10 KOHey-
HO¥ CTaiuM XKeCTKOTo kceporesi. HauanbHoll craquell KoKcoBaHUS
SIBJISIETC BO3HHKHOBEHHE IIDH HATPEBAHUM CJOMKHOH KOJNJIOULHOH
CHCTEMBl B BH/E THPO30Jis, COOTBETCTBYIOIIEr0 IJIACTHYECKOMY CO-
CTOSIHHIO YIVIS.

OG6pasoBaHHe Tresisi KOKCAa XapaKTepusyeTcsi IOsiBJEHHEM BHa-
Yajie HEXKEeCTKOrO CKeseTa, B KOTOPOM IIPOCTPAHCTBO MEXAY CTPYK-
TYPHBIMK €IHHHALAMH 3al0JHEHO XHUIKHM BellecTBOM, OJHM3KHM IO
NpUPOAE K MaTepHaJ/ly CeriaToro OCTOBa, HO MEHee CJOXKHBIM IID
<BOel CTPYKTYype.

[To Mepe co3peBaHus rejs (Ha CTaAUU TaK HA3bIBAEMOro IOJY-
KOKCa) MEeXIYy CTPYKTYDHBIMY €IHHUIAMH TOSABAsETCs BCE Goblee
YUCJIO KECTKHX XUMHYeCKHX CBsi3el, a XKUJKHe BellleCcTBa, 3amoJ-
HSIBIUME BHYTPHKapKAaCHOE IIPOCTPAHCTBO, JHOO YJeTyYHBAIOTCH,
J1u60, nperepneBasi ASCTPYKIMIO, BCTYIIAIOT B XHMHYECKOE cOeJuHe-
HHe C BEILLEeCTBOM CETYaTOro OCTOBA, ITOBBIIIAS KECTKOCTb M IIOT-
HOCTb BCell Macchl rediss. B xoje BbliesieHHs1 U yJETYUHBAHHUS KHJI-
KHX BelllecTB Iesib (TTOJYKOKC) HCIIBITHIBAET CXKATHE M TOCTENEeHHO
TepsieT CBOIO 3JaCTHYHOCTh. B KOHIIE KOHIOB IIOJYYA€TCS KECTKOE,
MOPUCTOE TEJO KOKCa.

Ilepexon kaMeHHBIX YIVIeHl B IJIACTHYECKOE COCTOSIHHE IIPH Ha-
rpeBaHHH XapaKTepU3yeTcss H3MeHeHUEM HX MCXOMHOTO KOJIOHILHO-
ro COCTOSIHHsSL. YT/IIM KaXAOH CTaAuH MeTaMopdu3Ma COOTBETCTBY-
10T KaK ocoboe KOJIOHAHOEe COCTOsIHME, OGYC/IOBNIUBAIOLIEE DS €ro
Ba)KHeHIINX CBOHACTB, TaK H crenudHUIecKUe H3MEHEHHsS YIS IpH
HarpeBaHHuH,

B xone KOKCOBaHHUSI 3TOT MepeXo[ BbIPpaXKaercs B HabyXaHHH M
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JUCTIEPrUPOBAHUM yIJieH, BXoAAmMX B wuxty. s yraeil cpenneir
CTajuu MeTamopdusma (HanpuMep, XKUPHBIX U KOKCOBHIX), 06/1aja-
IOIIHX HEXKECTKOH CTPYKTYPOH, NUCIIeDIUPOBAHHE MOXKET NPOTEKATh
1o BCeH Macce Kax A0 YaCTUIBl H3MeJbUCHHOrO yras. 115 ra3oBbiX
e yIJIell 5T0 sIBJEHHE 3aXBaThIBAET TOJBKO YaCThb TAKOTO 3epHA.
B ciyyae Gosee BbicOxOMeTaMOPGU30BAaHHBIX yryiell  (HanpHMep,
tuna I1C) ono Habm08aeTCs TOMBKO C HAPYXKHOH NOBEPXHOCTH Ya-
CTHILL

[Io mMepe xona narpesanns HabyxaHue H JHCIEPIUPOBAHHE 06-
JIETUAIOTCST BO3PACTAIOIUM KOJMUECTBOM KHJIKOH (asbl, NOABISIO-
LIeHCsl BHAYAIE B De3yJbTaTe IIABJIEHUS] HEKOTOPBIX MHKPOKOMIIO-
HEHTOB YIJIfl; B XOJ€ TePMHYECKOH AECTPYKUHH YIJIsT KOJHUECTBO ee
IIOCTENIEHHO YBeJHUMBAETCs.

CaolictBa 06pasyrommerocst Tupo30si (ero OTHOCHTe/bHAs Tep-
MHYecKasi yCTOHUUBOCTb, BA3KOCTL M CTENEHb OJHOPOJHOCTH) H Ki-
HeTHKa 00pa3oBanys B HeM Te/eBOH CTPYKTYPhl KOKCa HMEIOT BaiK-
Hei{llee 3HaYEHHE B NIPOIIECCE KOKCOBAHUSI, TAK KAK OHH B OCHOBHOM
ONpeaeNstioT CTPYKTYPY (POpPMUpPYIOLIErocs: KOKca.

XuMuueckne MpONecchl NECTPYKUMH VIV NMPHBOIAT K [10SIBJIE-
HHIO CBOGOJHBIX BAJIEHTHBIX CBS3el ¥ OTAEbHBIX CTPYKTYPHBIX e1H-
HHil. TepMuueckass BHOGpalus BCeX 3JEMEHTO3 CHCTEMBl ofecme-
YHBACT TOSABJIEHHE XHUMHYECKHX CBfi3eH MEXIY 3THMH eJHHHIAMH.
Ycnnenne BuGpanuit, HanpuMep, IPHMEHEHHEM YJbTPa3ByKa H ap.,
MHTeHCH(pUIEPYeT npouecc o6pasoBaHus refis H MOXKET AaTh BO3-
MOKHOCTb MPOBOAUTE €ro HpH Go/iee HU3KHX TeMIlepaTypax BHeI-
Hero oborpesa. v

YileTyurBanye XKHIAKHX IPOLYKTOB M3 3TOH HOBOM KOJJIOHIHOIN
CHCTeMBI, NOSBHBILINXCSI KaK IIyTEM NHPOJIH3a, TaK U B pesysabTaTe
CHHepe3nca, 06HaKaeT MPOMEeXKYTKH MEXKIy CTPYKTYPHBIMH arpera-
TaMH CeTYaTOr0 KapKaca, CO31aBas MHKDOIODHCTYIO CHCTEMY, Xa-
PaKTEPHYIO IJIsI CTPYKTYDHI CTEHOK siueeK Kokca. B xone ynanenus
3THX XKHJKHMX NIPOJYKTOB U3 10D NPOABJAETCS AeHCTBHE KaTHIaD-
HBIX CHJI, BBI3bIBAIOILlEE CXKATHe BCETO CKeleTa U CONYTCTBYHOIIHE
9TOMY fABJIEHHS -— YCaJKy H pacTpeckuBaHme. UeM MeHee xecTka
CHCTEMa H YeM MeJJIeHHee MPOUCXOAHT CXKATHe, TeM MeHee IoJBep-
KeHa pPacTPecKMBaHUIO, TeM 0oJjiee pelKast CeThb TPEILHH TOSBJSET-
Csl IPH TAKHX YCTOBHSIX.

HMsBecTnble pasnuuust B CTPYKTyDe KOKCOB — NPSMOH pesy.lb-
TaT NPOTEKAHHS TUIMYHBIX KOJJIOHIHO-XHMHUYECKHX IPOLECCOB H
OCOGEHHOCTEN KOJIOUIHON CTPYKTYPhI KAXKAOrO THTIA YIJISL.

Onpenenena ponb psaa (akropos, BJMSIOLMX Ha XOX CTPYK-
TYPHBIX TIDEBpAllleHHH YIVIT B KOKC M Ha CBOMCTBA 06pasylouierocs
KOKCA. JTH (haKTOPHI MBI Pa3[eNHM HA TPH TPYIIH:

a) QakTtopsl, onpenessIONIKE [IePEXON YT B COCTOSHHE IHDO-
30/ NPH HarpeBaHHM (IO Bceil Macce YroJibHbIX YacTHI, HJIH Ya-
CTHYHO, HAIPHMEP TOJIBKO C HAPYIKHOMH ITOBEDXHOCTBIO) ;
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6) ¢akropbl, BAKAIMME HA (QUIHKO-XUMHUECKHE TpPOLECCH B
cJI0€ YacTHI[ KOKCYeMO# 3arpysKy;

B) (akTophl, BJUAIOUINE HA NPOUECCH B obpasyrouemMcs 1 3a-
TBepjeBalolleM reje (B CTAJHH Nepexola MONTYKOKCa B KOKC).

VHTeHCHUUUDPYS WM 3aMe/Jsisi JEHCTBHE KaKoro-iu6o H3 Pak-
TOPOB, MOMKHO JOCTHI'ATh COOTBETCTBYIOLIEr0 H3MEHEHUs CTPYKTypbl
KOKCA H, CJe]0BaTelbHO, HeoOX0AUMOro M3MEHEHHsl €ro CBOHCTB.
Hayuno o6ocHOBaHHOe olpeleseH1e YCJIOBHH NOATOTOBKH YTiifl, €O-
cTaBa LIMXThl U TEIJIOBOIO PeXKHMa KOKCOBaHHMA JJIsi MOJYdeHH:
KOKCA JKeJ14eMOro KauecTBa JOJKHO ObiThb IIOCTPOCHO HA yuere H
HCTIOJIb30BAHMM BCEll COBOKYITHOCTH YCTaHOBJIEHHBIX (HaKTOPOB.

OGHapyXeHHe M HccleloBaHue 3aKOHOMEepPHOCTH npouecca 06-
pasoBaHHsi CTPYKTYPBl KOKCA OTKpHIBAIOT B0JbILIHE BO3MOXKHOCTH
DEry/IMpOBAaHHUsl XOJa KOKCOBAHHMSI B JKEJ2EMOM HANPABJICHHH 4
paclIHpeHusi aCCOPTHMEHTa HCNOJIb3yeMbiX JIsi 3TOTO yTJei.
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BYPBIE N HECIIEKAIOIIINECA KAMEHHBIE YIJIA
N NX OKYCKOBAHUE

E M Taitg, H. 1. Cegona

(Ancruryr zoproyuz uckonaexmwz AH CCCP, Mockea)

IIpouecc monyyenns kokca M3 OyphIx yrvIei, OCYIeCTBJIEHHBIH
B NPOMBILITEHHOM MaciuTale, OCHOBBIBAETCS HA MX IIPeABAPHTENb-
HOM OpHKeTHPOBAaHHHM IIPH IaBsjeHun 1500—2000 xe/cm? ¢ mnocie-
JyomuM Harpesom 1o 1000°.

Onnaxo KycKOBO€ TOIUIMBO M3 GYPBIX H MOJOABIX HECIIeKaloMHX-
Csl KAMEHHBIX YIJIeH, KaK IMOKa3a/JH Hallld ONbITHl (4 B OTHOLIEHHH
‘Oyphbix yriiedf — TaKiKe ONBITHI, IPOBEEHHbIe B I'epMaHuK), MOXKeT
OBITD MOJIYUEHO HPH JaBJEHHH, POPA3JI0 MEHbIIEM yKa3aHHOTO, eCJIy
COBMECTHTh IIDECCOBAHHE YIVII C €ro HarpeBoM B OMNpelesSeHHOM
TeMIIepATypHOM HHTepBaJe,

[Tpu naBaennn okoao 300 xe/cm? ¥ BbIIe W3 TOHKOH3MeJbUEH-
HOTO Yryist 006pasyeTcsi IPOUHbIE MOHOJIHT B CJlyuae, ecau IIPeccoBa-
Hue (opMoBaHHe) NPOM3BOAMTCH BOJH3H TeMIEpPAaTyphl pasJio-
KeHHsl. :

Hro xacaeTcs BpeMeHH BBIIEDKKH YIVIS 1O JaBJAEHHEM, TO OHO
HaxoJuTCs B 06PATHOH 3aBUCUMOCTH OT BEJMUHHBI AaBJEHHS Ipec-
-coBaHus. IIpy BBICOKOM [IaBJEHHH BPEMs BBLAEPKKH OUEHb MaJo.
[Tpu HM3KOM JHaB/IEHHH Ba)KHO, YTOGBI OHO AEHCTBOBAJO HE MTHO-
BEHHO, a4 HEKOTOPOEe BpPeMs (HMCUHC/ISIEMO€ MHHYTAMH HJH JOJSIMH
MHHYTBI, ONISITb-TAKH B 3aBHCHMOCTH OT JIaBJIeHHs1), B TeueHHe KO-
TOPOTO IIPOUCXOJHUT B3aUMOAEHCTBHE MEXKy YAaCTHLAMH 10 IOBEPX-
HOCTAM COINPHKOCHOBEHHs, YTO U OOYyCJIOBIHBaeT 06pa3oBaHHe MO-
Ho/HTa. TIDOUHOCTH MOHOJHMTA TPOJAO/IKAET YBEJMUMBATLCA TP
JasibHedlieM HarpeBe (IIOCJIE CHSITHSI AaBJIEHHH).

BsaumoneiicrBue Mexny uyacTunaMM OGYCJIOBIEHO TeMH e
SIBJICHUSIMH, KOTOPblE NPHBOJAT K YNPOUHEHHIO OTAEJbHBIX 3epeH
yOJIsl DM UX HarpeBe BbIIIE TeMIIepaTypbl pPasJioeHHs. B pesyin-
T€ NeCTPYKIHH YTOJIBHOTO BeILIeCTBA IPOHCXOAHT POCT aTOMHBIX
YIVIEPOAHBIX CETOK H H3MEHEHHe HX B3aHMHON ODHEHTALMH NpH
YBeIHYEHHH OOIIETO KOJIHYECTBA XHMHYECKHX CBA3€EH, UTO NIPHBOIMT,
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B YACTHOCTH, K yBEJHYEHHIO MHKPOTBEPAOCTH H H3MEHEHHIO APYrHX
IPOYHOCTHBIX XapaKTePUCTHK TOIIKBA.

B cayuae 06bIuHOro KOKCOBaHHs 6ypOyroJibHbIX GPUKETOB, MOJY-
YeHHBIX MPH BHICOKOM J[aBJEHHH, TaK:Ke NMPOHCXOJHUT YIPOUHEHHE;
OHO IPONOPIHOHAJBHO OTHOLUEHHI0 YCalKH 6pm<e‘ra B IeJOM K
ycaike OTAE/bHBIX YroJbHbIX 3epeH. MaJjiasi BeJMUMHA 3TOTO OTHO-
LIeHHs CBHJIETEJbCTBYET O HapyLIEeHMH KOHTaKTa MeXHIy YacTH-
HamMH B npollecce UX ycanxH. IloaToMy cTOJL BaXKHO NpHJIOKeHHE
JNaBJEHHS B MOMEHT HauaJa pasjoxkeHus (M YCAJKH) YrojbHBIX
sepeH. MiMeHHO H3-3a COMMIKEIHS YACTHIL H MOXKET MOSIBHTHCSE IPOY-
Hasi CBsi3b MEX/]y HUMH, COYCJIOBJIEHHAsl AECTPYKIHeHd YroJbHOTO
BelllecTBa.

BeaegcTBie pas3jnyHON XMMUUECKOH IPHPOJBLI H HEOAMHAKOBOTO
netporpahMueckoro cocTasa OTAeNbHBIX THIIOB OypbiX yried npou-
HOCTb 06pa3yIoIUXCS H3 HUX MOHOJINTOB MOXKET 0Ka3aTbCs pasJiny-
HOM Jaxe NPH OJMHAKOBOH CTENeHH COJMIKEHHUS UX 3epeH (I03TOMy
BHIGOp OMTHMAJbHOrO JaBJEHHS HaXOAMTC B 3@BHCHMOCTH OT
THna yrisi). B cBsI3U ¢ 5THM BO3HMKAeT MHTepecHasi BO3MOXKHOCTb
XapaKTepH30BaThb OTAE/bHble BUABl GYpBHIX yraefl no WX cnoco6Ho-
cr¥ 06pa30BLIBAaTH MOHOJHMT TOH MJM HHOH npouHocTH. [Tocaeansis
B 3aBHCHMOCTH OT THIIA yIJIsi MEHSIeTCs B LUMPOKHX TNpejesax, IO-
3TOMY MOXKHO CUMTaTh, UTO Npo6a Ha INPOYHOCTb TEPMOGPHKETOB
aHaJoOTHUHAa INpo6e Ha CHeKaeMOoCTb KaMeHHBIX yrilel, TaK 4To
JaHHOe HCIbITAHUE MOXKET paccMaTpHUBaThCsl KakK CYLIECTBEHHOE
JIOTIOJIHEHHE K OOBLIUHBIM METOJaM HCCJIe/JOBAaHHsS OypbIX YyIJIeH,

OaHaKOo He TOJbKO Oyphle, HO B ellle 6osbllell Mepe U MOJOABIE
KaMeHHBle, a TaKXe OKHC/IEeHHble, COBEeDIIEHHO He clleKaloliuecd,
yIJIH CIIOCOOHBI 06pa30BaTh MOHOJHMTHBIA KOKC B ONMMCAHHBIX BbIIE
YCJIOBHSIX, NIPHUEM NIPOYHOCTb KOKCA 3aBHCHUT OT CTEIIEHH OKHCJIEH-
HOCTH yIJISI H MOXKET B M3BeCTHOH Mepe ee XapaKTepH30BaTh.

H3n0keHHBIf CIOCO6 OKYCKOBAHHSI OTKPHIBAET HOBBIE BO3MOXK-
HOCTH B 06/1aCTH HCCJIEJOBAHUS H MCNOJb30BaHHS GypHIX M Hecle-
KaIOIHXCA KaMeHHHIX YIJeH.

4  3akas Ne 1040
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XNIMANKO-KATAJIUTUYECKAN METO]]
OKYCKOBAHNA TOHKOW3MEJBYEHHLIX HINXTOBBIX
MATEPHAJIOB

II.M.Kamasen, II. . MeaxeunTnsen, A.J.Cnopnyec
(Hucruryr zoprouuz uckonaemuiz AH CCCP, Mockea)

[Tepepa6oTka GeHBIX KeJIE3HBIX PyJd B AOMEHHBIX Meyax BO3-
MOXKHA TOJIbKO TIOCJ]Ee TIATEJIBHOro MX oforallleHusi, TpeOyoulero
BeChMa TOHKOTO H3MeJbueHHs JJis PACKPBITHs pyAHbIX 3eped. Ilpu
ray6oKoM 00OrallleHHH XKeJe3HbIX DY MOJMy4aloTcst TOHKOAHCTepC-
HBle JKeJe30PYAHBle KOHIEHTpaThl, cocrosimue Ha 80—90% u3
yactul pasmepom o 0,06 mm.

B a70i cBA3U 60JIbIIOE 3HAUEHHE MPHOOPETaIoT BONPOCH! paspa-
GOTKM PalMOHAJbHBIX METOAOB OKYCKOBAHHS TOHKOM3MEJbYeHHDIX
KoHlleHTpaToB. Hapsiny ¢ 3TUM He MeHee¢ BaKHOe 3HayeHHEe TpH-
oGperaeT npo6JeMa PelINTENBHOTO BHEADEHHUS B MeTaJIyprudecKie
MpoIuecchl yriei Hene(UIUHTHEIX MapOK (HEKOKCYIOLIHXCSH).

B psine 3apyGexHbIX CTPaH 3HAUMTEJbHOE BHHMaHHE yleafercs
OKOMKOBAHHIO TOHKOM3MEJIbUeHHBIX MaTepHaJoB METOJIOM OKaThlBa-
Husl B 6apaanax WM Ha TapesbuaThiX PaHyJsATOPax C HOC/eNyIo-
MM OGXKHTOM OKaThiilleir (rpaHyJ) Ha arjoJieHTaX, a TakXe B
IAXTHBIX WIH TPy6uaThix Bpamatomuxcst neyax. CyllecTBeHHBIM
HEJIOCTATKOM 3TOr0 MeTOfla SIBJISIETCS JOBOJIbHO CJIOKHBIH H MaJlo-
TIPOM3BOJMTENbHEIN TPOLecC O6XKHIa CHIPHIX OKaThilled (rpaHyd)
npu Temnepatypax nopsiaka 1200—1300°. _

B uncruryTtax ['opiounx uckonaemsx 1 Merasnyprun AH CCCP
paspa6oTaH M HCIBITAH HOBBIH XHMMKO-KaTaJUTHYECKHH MeTOx
OKYCKOBaHHsI TOHKOM3MeJIbYEHHBIX JKeJIe30PyAHbIX KOHUEHTPATOB H
JIPYTUX IIAXTOBBIX MaTePHaJIOB.

[IpuHIMIHAJAbHAS TEXHOJOTHYECKAs CXeMa XHMHKO-KaTajJHTHye-
CKOTO MeTOAa TOJIy4eHHS] TPaHYJHPOBAHHBIX, O(JIOCOBAHHBIX
DYAHOTOI/IMBHBIX TPaHyJ COCTOHT B cJaeyiolieM. B mpolecce
HCIIOJIb3YIOTCS] TOHKOH3MeJIbUeHHHIE XKeJIe30pYAHble KOHIEHTPAThI
THMa Kypckoil MarHuTHOH aHoMaJsuy, IOT'OKa, unpMeHHTOB K nepo-
KCHTOB, KOKCHK, AHTPAlUT WJH HeJedHLUMTHBIE MapKH yried i
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u3BeCTb. IIpMMepHbIfi COCTaB LIMXTH: PyAHble KOHUEHTparhl 70—
80%, oxuch kaapuus —15—10%, tomanso 15—10%.

Hcxonupie chipble MaTepHaJsbl TIOCTYNAIOT Ha KeJIe3HOJ0pOX-
Hble CKJIafBl, TIOC/E Yero HX MOABEPraloT MpeiBapUTesbHOH obpa-
6oTke. I[Ipr 3TOM HM3BeCTHSIK 06XHTaeTcs BO BpaIlAOMIUXCS Meyax
Ha H3BecTb, KOTOpasi 3aTeM racHTcs BOJAOK B MYLIOHKY, a TOIJIHBO
1 JXeJe30pYAHble KOHIEHTPATHl BHICYIUIMBAIOTCH BO BpPAIUAOMIUMXCH
cyluJKax jo copepxanus saard 2—4%.

JKesnesopyaHblii KOHIUEHTPAT, KOKCHK ¥ HU3BECTb H3 IPHEMHBIX
GyHKepOB yepe3 TapeJbuaThbie J03€phl IOCTYMAIOT Ha CMEIIeHHe B
n1apoByl0 MeJbHHIY. [oToBast WIKXTa Mojaercss B GyHKep, OTKyAa
TPAHCTIOPTHPYETCsl HAa MHUCKOBBI rpanysstop. OIHOBpeMeHHO B
rpaHyJ/IATOp M3 HanopHbix GauxkoB noxaercs 0,01%-ubii pactsop
KaTa/au3aTopa.

[MonyueHnble Ha TpaHyJsTOpe IPaHyJbl HANPaBASIOT HA MOA-
cymwKy. [ToficyIeHHBIe TPaHyJIBl ¢ Ue/Ibl0 KAPOOHH3AIHK B Mepechl-
HOfi KapGOHH3aUHOHHOH KaMepe 06pabaThiBAIOT XOJNOAHBIMH IBIMO-
BHIMH rasaMH KaylepoB WM IPOAYKTaMH TODCHHs, COAepKalIMMH
yraekucioty. Bpemsi kap6orusanuu 60---120 mun.

[Tpouecc ynpoyHeHHst TPaHyJ HAET 3a cueT 06PA30BaHHSI MHKPO-
KPUCTAJIIHUeCKOH CTPYKTYphl KapOonara Kazbuus. [oroBble rpa-
HYJIbl, BBIFPYKEHHBIE M3 IIEPeChHTHOf WaxTHOH KapGOHH3alMOHHON
KaMephl, TIOAAI0TCS Ha CKJaJ TOTOBOH NPOAYKIHH.

XapaKTepHCTm{a rpanyJ, nNoJy4yaeMblX XHMHKO-KAaTaJHUTHYE€CKHM METOJAOM

o Ipounocts,| HerHpae- B 5 BoccTaHOBH- TepmocToft-
Cocras, % K2jcm? MocTh, % S1arocToHKOCTD MmocTb B CO KOCTh

KMA 70, CaO | no 300 | 3—4 Tpanyabt Ha- | B 2—3 pasa|He paspywa-

15, KOKCHK XOIHJHCh B BOJIe] CKOpee, YeM [IOTCS TNpH Of-
15 B TeyeHue 6 Mecsi-| arsioMepata | HOYaCOBOM
IeB, HO He MOTe- HarpeBe TpH
psNH CBOMX Me- 900°
XaHHYeCKHX
CBOMCTB

TTonyuyeHHEle OMHCAHHEIM METOAOM DYIHOTOILIMBHbE oduiioco-
BaHHBIE IPAHYAB GbUIM TOABEPTHYTH HCNIBITAHHIO B YKPYIHEHHOH
J1a060paTOPHO# JOMeHHO! neuu VIHCTHTYTA MeTasllypruu AH CCCP
H B saektporesn BAMU B Jlemunrpaze. Hcnbitanus najiu noJo-
UTEJbHble Pe3yJbTaTHI.

4‘
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! HOBBIE ITPUHITUIIBI OBOTANIIEHUSA

‘TBEPI_[I)IX rorPIO9YNX MCHKOIIAEMBIX

N KOMILUIERCHOTO NCIIOJIb30OBAHUS
MHUHEPAJIBHBIX KOMIIOHEHTOB YTJIEN

A.3.IOposckmii _
(Hucruryr 2opiowuz uckonaemwz AH CCCP, Mockea)

B mOHsiTHE KOMIJIEKCHOTO MCIOJIb30BaHHS TBEP/OTO TOIIHBA (B
IIHPOKOM CMBICJIE 3TOTO CJI0BA) HEH3GeMKHO LOJIKHBI BXOJAUTh MPUH-
IHNbl pAIlMOHAJIBHOH YTHIM3AUHH MHHEPAJbHBHIX KOMIIOHEHTOB
YroJIbHOTO BeIUECTBa, NPUCYIIHX TBEPJBIM TOPIOUMM HCKONAEeMBIM.

Bonee  pHuMaTesqpHOE — H3yueHHe  HEOPraHMYECKHX  KOM-
TIOHEHTOB HCKONAaeMbIX yrjei JiesaeT BIIOJHE 3aKOHHBIM CpaBHeHHe
IEHHOCTH OPTaHU4YeCKHUX M MHHepaJIbHbIX COCTABJSAIOMMX YacTel
TonuBa. IIpu 310M B mepBylo ouepenb 3acayKUBAET BHHMAaHHs
NIEPCNIEKTUBA YTHJIH3AIMH TAKHX MHHEDAJIbHBIX KOMIIOHEHTOB, KakK
aJIOMHMHHH, cepa, THTaH, MOJIUGAEH H PefKHe 3JeMEHTHL.

YroJibHoe BEIECTBO, IOMHMO CBOETO IPSIMOTO TEXHOMOTHYECKO-
TO 3HA4€HHSI, ONHOBPEMEHHO SIBJISIETCS apCeHaIOM MHOTOUHCJEHHBIX
UeHHEHIINX MaTepuasoB, NOMyTHAs H06BIYA KOTOPBIX 06A3aTEbHO
OCYLIECTBJSIETCS] NPOMBIIIJIEHHOCTDIO,

LeutpasbHoll 3ajaueii CTAaHOBHTCS HAXOMIeHHE pHeMIeMBIX
myreil pasjeseHHs M KOHLEHTPAlMH YKA3aHHBIX KOMIIOHEHTOB.
Beaenacrsue storo mpomece oGoramenus TOPIOYHX HCKONAaeMbIX
AO/KEH CTaTh 0GOI0J0OCTPHIM OPYXKHEM, KOMILIEKCHO pellaloLiuM
Sajady yay4uleHHs] Ka4eCTBa SHEPreTHUECKOTO H METaJl1yPrHYecKo-
TO TOIIKBA, NpeBpallasi OAHOBPEMEHHO MHHEpaJIbHBI Gajsact B
HCTOYHHK CBIPbS IJIs1 LEJIOTO psijla BaXKHEAIIHX OTPAc/Iel mpOMBIII-
JIEHHOCTH.

PaspaGorannas B HHctutyTe ropiounx uckonaemex AH CCCP
TEOpHS DACKPRITHSI MHHEpaJsIoB II03BOJISIET HAfTH ONTHMaJibHbIE
YCJIOBHS1 TEXHOJIOTHH Yr/1e060raTHTebHOTO TIpoLecca Kak st noJy-
JeHHS YHCTHIX (r1y6OKO NeMHHEPAIH30BaHHbIX) KOHUEHTPATOB, TaK
H B OTHOIICHHH MaKCHMAJbHOH KOHIEHTDALMH MHHEPaJIbHBIX KOM-
DOHEHTOB B TeX HJIM HHBIX NPOJAYKTAX O6OralleHus.

OGe, Ha nepmiit B3mIsX IPOTHBOIIOJIOXKHLIE, 3aaYH HMEIOT
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06IIyI0 OCHOBY M OGILYIO TEXHOJIOTHYECKYIO HanpaBJeHHOCTD. Tax,
HAMpHMep, PeXMMbl oboralients, obecneunBapllke CHIXEHHE Co-
fepaKauus cepbl B KOHIEHTpaTe, NPHBOAAT K 3HAUHTE/bHOMY TOBbI-
LIEHHIO KOHLEHTPAIMH CEPHOTO KOJIYelaHa B OTX0Aax yrieoboralue-
uus. TIpM  KOMILIEKCHOM  OCYUIGCTBJEHHH  yI/e0GOralieHus
TEPMHH «OTX0I», BooOule, NpuoGperaer YCJIOBHOE 3HAUCHHE H
TEXHOJIOTHsI TIPOLlecCa MOXKeT ObITh NIOCTPOEHA TaKHM 06pa3oM, uTo-
6bl XBOCTOBble (DPAKIMA NPEACTABJANA UEHHbI TOBAPHbI NPORYKT
JJisi TIPOU3BOJICTBA CEPHOH KHCJIOTHL.

He MeHee akryasbHa IpobJeMa HMCIIOJb30BAHUSA ANIOMHHHA, 3a-
KJIIOUEHHOTO B MHHEpaNbHOH YacTH HCKOMaeMBbIX YIJeH.

B yc/oBHAX Hallefi CTPaHBl HCKONaeMble YTJIM ABJISIOTCS BaX-
HBHIM MCTOUHHKOM NQJIyYeHUs] FepMaHHUs U IPYTUX PEIKHX 371eMeHTOB.
B mocaennee BpeMsi B pesyJbrate mposeennsix B MI'H nccaeno-
BaHHH YTOUHEHO HA/JMYMe MAKCHMAJbHBIX KOHIEHTpauui psina
5/1eMeHTOB B HanGo/Iee JerKHX COCTABJAIONINX YacTaX BATpeHa. Yc-
TAHOBJICHHBIH (DAKT MMEET Cepbe3HOe IeHeTHUeCKoe H TeXHOJOrnue-
CKOe 3HayeHwue.

Hcnosp3oBanue MoJyYyeHHbIX Pe3yJabTaToB HCCJIeJ0BaHHs MOTJIO
GBITH PeasM30BaHO JHIIb MPH HAJIUYAN METOJOB Pa3[e/IeHUs YToJb-
HOTO BelllecTBa, NO3BOJISIIOILETO OTJHYATh OTAeJNbHbIE €0 COCTaBHbIE
YACTH C TOUHOCTBHIO 0 OXHOH COTOH M Aa)ke JO THICSYHBIX JOJed
yAeJbHOTO Beca. TakHM MeToioM 0c060 4eTKOTO pasiesenus yriel
¥ SIBJIsieTcs IIeHTPOBEXKHBI mpollecc o6GoralleHus yrJe.

DTOT NPHHIMNHMANLHO HOBBI MeTOX, pa3paloTaHHBIN COBMECT-
dbIMH yeusiusama Akanemun Hayk CCCP 1 yrosibHO# NpOMBIIIJIEHHO-
ctn (MU AH CCCP u uHCTHTYTOM «YTJieoGoralleHue»), Henspe-
cTen 3a py6exom U aBJseTcs: 3QPEKTHBHBIM CIOCOGOM CHHXEHHA
COZepXKAHUsT 30JI U Cephl B YIVISX, MAYIIMX HA KOKCOBaHHe. B Ha-
cTosilee BpeMst IeHTPOGeXHBIA MeTol yxKe BHeapsaerca B JloHen-
KOM Gacceline B MPOMBIIIIEHHOM MaciiTabe.

Monudukauus yKa3aHHOrO INpoliecca MO03BOJHN/IA 3HAYHTENbHO
pacIIMPUThL HAYYHO-TEXHHUECKYIo 06/iacTb yrsieoborallleHns H pea-
JI130BaTh c(HhOPMYJMPOBAHHBIA BhIllIEe NPHHIAN YTHIN3ANMH 1EJ0ro
pSila LeHHbIX MUHEpaJbHbIX KOMIOHEHTOB yriisi. B jaGoparopuy u
ONBITHO-MPOMBIIIEHHOM Maclirabe JoKa3aHa BO3MOXKHOCThL IIOJIY-
yeHHs] KOHLIEHTPATOB LEHTPOOEXKHOro O6OrallleH!si CO 3HAUHTE/BHD
GONMBIIMM COepPXAaHUeM DeNKHX 3/eMeHTOB (repMaHui, rajiHi,
CKaHOMH, THTAH ¥ Ap.). DT0 HOBOE HaNpaBJjieHHe HMEeT KpyIHOe
HayuHoe M TNpHKJIaJHOe 3HaueHHe, oOyc/oBJKBAIOLICe KOMILIEK-
CHOCTb HCIIOJIBb30BaHHST TBEPAbIX TOPIOUMX HCKOMAaeMBIX.
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IFEPMAHUNA 1 HEKOTOPBIE PETKHUE
1 PACCEAHHBIE 3JIEMEHTBI B YIVIE

M.A.MenxoBCKHIi, A;H.Anexcaﬂnpona, K.10.Bouakos,
C.A.Topnomn, J.B.IlerpoBckasn

(Mocrosckuii eopruti uncruryr um. H. B. Craauna)

OKa-CHJMUMH,  CYIIECTBOBaHHE  KOTOPOTO TpeAcKasaHo

_ . U. MennesieeBbIM, HbIHE OJHH H3 HYXHEHIIUX JJIS. COBPEMEHHOM

TEXHHUKH 3JIEMEHTOB —— FépMaHHUH — OTHOCHTCS K DAacCesiHHBIM 3Jle-
MeHTaM.

OnHHM M3 KPYIHBIX HCTOYHUKOB JJIS TIPOMBIIJIEHHOIO nogayue-
HHUST TEPMaHUsl ABJAIOTCS KaMeHHBIH M GYpHIH YIVIH, B 30JaxX KOTO-
PBIX €r0 COAepKaHHe NOCTHIaeT COThIX M Aaxe AecAThX LoJell npo-
LeHTa,

Boabmoe npakruueckoe sHaueHHe HMEIOT TaKike raJuyiui, cka-
RHH, HTTPUR H APYTHe SJ€MEHTH, COfepXaHHe KOTODHIX B HEKOTOPHIX
YUJIAX NPEACTAaBJSET NPAKTHIECKHI MHTEPEC IJIsSi [IPOMBILIIEHHOCTH.

Onnaxo o popmax comepxanus repMaHusi H IPYTUX pacCesiHHbIX
H PEIKHX SJIEMEHTOB B YIJISIX O HACTOSIILETO BPEMEHH HeT €JHHOro
NpeACTaB/IeHHS, TaK Xe KaK 1 00 yCJOBHSIX HX IeHe3uca.

IlpoBeneno ucciesosanne popm COJICPKAHUSI TePMaHHust B Oy-
PBIX H HEKOTODBIX KaMeHHBIX YIJIsAX. B oCcHOBy ucc/iefoBaHHs 110J10-
2KEHO H3BJIEYEHHE DACTBOPHMBIX B ILENOYH TYMHHOBBIX KHCJIOT.
ITokasano, uTo B Gyphix yrisfx BMecTe c TYMUHOBBIMH KHCJIOTaMH
NIPOHCXOMHUT H3BJeYeHHe GosblIell uacTh repManus. CTENeHb H CKO-
POCTb H3BJICUCHHSI TEDMAHUS COMVIACYIOTCS C CONEPIKAHHEM B yIJIe
OpraHMyecKoH Macchl H GJECTSIHX PA3HOBHIHOCTEI.

Ha npumepe o6pa6otku wmenousio KaMeHHBIX yIJiell mocjae HX
OKHCJICHH: IIEPEKHChI0 BOAOPOAA NOKA3aHO, YTO NPH OTCYTCTBUH B
yrijle BEUIECTB, PACTBOPHUMEIX B LIEJIOUH, IIOCJAENHSST He H3BJEKAeT
repManus u3 yris. B Tex KaMeHHEIX yI/isix, B KOTODPBIX MOCJE OKH-
C/IEHHA NEPEKHCHIO BOJOPOAA NPOH30LLIO 06pasoBaHHe PacTBOPH-
MBIX KHC/IBIX CO@IMHeHHH, TaK Xe KaK H B GypEHIX YIJISX, OCHOBHAs
Macca repMaHHs] H3BJIEKAETCs INEJ0UYbI0 BMECTE C HHMH.

ITpoBesennrie Hccaen0BanAsT nOKa3aiy, uTo B LIeJOYHOH pa-
CTBOp IepMaHHMH NEPeXOAUT B ryMaTHO! (opMe, a He B BUie coenu-
Henuil repmanns. Ha ocHoBaHMM mnosmyueHHbix pesysibTaToB ompe-
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JeJieHO KOJTMYecTBO FepManus B YIVE, CBSI3aHHOE C OpraHHYecKoH
Maccofl yriisi 1 OTAEJBHO € MHHEpaJbHOH ero 4acTbio.

TTpoBe/eHbl ONbITHl (PAKIHOHHOTO pasjie/IeHus yIJIsl B TAKEJBIX
OpTaHUYECKAX XKHAKOCTSAX C UEJBIO yCTAHOBJIEHHUST CBSI3H MEXAY
COLEpIKAHUEM T€PMaHHs ¥ APYTHX PaCCeAHHEIX M PeJKHX 3JIEeMEHTOB
1 cOCTaBOM OCHOBHBIX MHHEpaJIbHbIX npumeceit. [lokasaHo, H4TO:
a) cojepxaHue TepMaHusa U Apyrux paccestHHbIX ¥ Pe/KUX 3JIeMEH-
TOB B yIJie YBeJHYHBARTCS MO Mepe yMeHblIeHUs YIeJBHOTO Beca
yroJIbHOTO BellecTsa M 6) yBeJanyeHHEe KOHIEHTPALUH repManis
COMpOBOXKAAETCS NOBbILIEHHEM COLEDKANM B 30Jax LIeJOYHO3e-
MeJIbHBIX METAJIOB M CHIDKEHHEM COJePMKAHHS KPEMHEKHCJOTBI ¥
Kenesa.

[ToslyueHHsle Pe3y/bTaThl W aHANHU3 JAHHLIX TIO CBSI3M MEXAY
COJepKAHHEM TePMaHHs ¥ OTHOLICHHEM Al,O3 : SiO, B 3041 Qpak-
Wil yrag u ero nmetporpaduueckKux pasHocTeil TO3BOJHJN BBICKA-
3aTh Npearno/oxente o6 ycJOBHSX TeHE3HCa repMaHus B IOAMO-
CKOBHBIX YIVIfIX.

HaxoluieHie repMaHus U APYTHX PEIKHX SJEMEHTOB B HCKoTIae-
MbIX YIJISIX TIPOHCXOAHM/IO B OCHOBHOM B TopGsHOH CTaAUH K B CTa-
MM TesepHRALUA.

C npyroii CTOpOHBI, H3yueHHe aAcOpOUMONHOM CMOCOGHOCTH M
OTHOILIEHKIO K KPEMHUIO Y €CTEeCTBEHHBIX YTOJIBHBIX BELIEeCTB
CpPaBHHUTE/BHO C APYTUMH afcopGeHTaMH NpH PABHOM CTENEHH MX
JIMCTIEPCHOCTH M0Ka3aJ10, 4TO B eCTECTBEHHbIX YrOJIbHBIX BEIEeCTBAX
NPOUCXOJAT, TTOMHMO sisenuil axcopOlHH, 00yC/OBIMBAeMO# TNO-
BEPXHOCTHBIMH ~ CBOHCTBaMH, elle H crnenuduueckHe IpPOLECCHI,
CBOUCTBEHHbE ecTecTBeHHbIM yrasM. KOcBeHHbIM OTBETOM Ha BO-
1IpOC O MPHUKHAX KOHIEHTPAUMH TepMaHui HUMEHHO B YIJIAX, @ He B
COTMPOBOXKAAIOMHX H BMENAIOWAX Yyrogb CHJIMKATHBIX nopojax fB-
JisieTest Masiasi AKTUBHOCTb CHJIMKAresist IO OTHOMICHUIO K repMaHuIo
Hapsify C BBICOKOH AKTHBHOCTBIO yrJed.

[ToKa3auo, 4TO HaJH4YHe FepMaHus B YI/IAX MOXKET BbITh 00DBAC-
HEHO TaKkKe M MPOUECCaMH ero aicopOuyH H3 TOA3EMHBIX BOL B
yKe c(POPMHPOBABIIEMCS YTONBHOM IIACTE.

Usyueno pacnpejieleHHe repManus, rajius, CKAHAHs, UTTPHS B
110/ MOCKOBHBIX H AHFPEHCKAX OypbiX YIVIAX. Ilokasano, 4TO HaH-
GoNbIlie KOHUEHTPAIMH repMaHust H JAPYTHX 31EMEHTOB npuypoue-
HBl K KpaeBblM 00J1acTM YrOJBHBIX sajiexeil, uTO OOBACHICTCSH
BBICOKOI aACOPOGUUHOHHON aKTHBHOCTHIO yrieii K HauGosee TBEPABIM
re/ieUIUPOBAHHBIM KOMIIOHEHTAM YTOJbHOTO BellecTBa.

Ha moHeLKux YIVIIX KCCJIENOBaH BOMpOC MeTaMop(gHu3aMa COeXH-
HeHH}i TepMaHuA B CBA3U C metamopthusmom yrasi. [Tokasano, uto
¢opMa COmepyKaHWs TepMaHWs B 3aBHCHMOCTH OT MeTamopdhH3Ma
yIJis TaKxkKe NpeTepreBaeT H3MEHeHHs.
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IIPUMEHEHHUE N30TOIOB
AJIA UBYYEHNA XUMHYECKUX PEARIINN
TA30TEHEPATOPHOTO IIPOIECCA

N.T.derpenxo
(Hncruryr eopruuzr uckonaemmz AI CCCP, Mockea)

Ilpu momomuu panuoyryaepona-14 usyuasacs MexaHuzm peaxkuuu
Boccranossenuss COy yrneM. Hsywamuch Taxke PeaxIus roMoreH-
Horo ofMeHa mexny CO u CO$, peaxuus reTeporeHHOro o6MeHa
Mexay CO, CO; u siemenTapHbIM YIJEPOAOM H TONOXHMHYECKHE
PEAKLUH B3aNMOMEHCTBHS OKIICJOB yriepoja c JAPEBECHBIM yTJyiem
TIpH NOMOLIM MeToaa pamuorpaduu.

Peaxuun o6mena umeror 60mbinoe snavenne ISl YCTAHOBJICHUS
MEXaHH3Ma OCHOBHBIX peaKUHi TOPEHHS H rasu(UKALMH TBEPAOro
TONIHBA.

Ycranosieno, uto peakuus o6mena Mexay CO u CO, B romo-
TEHHBIX YC/IOBHAX NMPOTEKAET C 3aMETHOH CKOPOCTBIO TOJIBKO npu
Temnepatypax Beiie 800°; MexaHH3M ee MOXKeT GbiTh npeacTaBIeH
CJenyoe cxeMoi:

C0,+CO0=C"= 0 C=0=C0+CO,

B rereporennnix ycaosusix B NIPUCYTCTBHH aKTUBHOTO yIJIs, CO-
[VIACHO JIUTEDATYPHBIM NAHHLIM, PeaKUHsi O6MeHa MPOMCXOTHT npu
CPaBHHUTE/IbHO HHU3KHX TeMIlepatypax H C GOJIbLION CKOpOCTBIO.
Ilpu sToM peakuus mporexaer ¢ 00pa3oBaHKHeM Ha MOBEPXHOCTH
YT/ IPOMEXKYTOUHBIX KOMILIEKCOB THIIA KeTOTPyIi,

Fereporennas peaxius o6mena MEXKAY yIJIepoJOM U €ro OKUChIO

C0 +CCO + ¢

TpoTekaer mpu Temnepatypax seme 1000° 1o cxeme:

C— C—
7 s
O=C+C 20=C=cC :
\
C— c—
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C— C—
/ /
0=C+0=C —CO, +C*=C
AN
C— C—
CO, + C 2 2CO

Tereporennas peakuusi obmena Mexay COz H 3/e€MeHTapHbIM
yraeposom o6HapyKuBaerTcs npu GoJee HHU3KUX Temiepatypax (Ot
700° u BBILlE) W TPH YCAOBHH JIPOTEKAHHs OCHOBHOM peakIud BOC-
cranosjeHus CO, no ofieit cxeme:

C*0, 4+ C = CO + CO,
C*0, + 2C*= 2CO + C*

npu cootHomenusix: C*: CO = 1:4 unn 1 : 6.

ATH peakuny B3aHMOCBSI3aHBI M MPH IOBBLILIEHHH TEMNEPaTyphi
M3MEHAIOTCS 110 SKCIIOHEHIMATbHOMY 3aKOHY, YCTaHOB/JAEHHOMY MJIst
OGLIUHBIX XMMHYECKHX peakuui,

[IporekaHyne reTepOreHHBIX peakluil ob6MeHa yriepoaa naaeT
BO3MOXHOCTb 3KCIEPHMEHTANbHO H3YyUHTh TOMOXHMHYECKHE peak-
muu  B3aumopelicteuss CO u CO, ¢ yryieM mpu [OMOLIM MeToJa
pagvorpaduu ¥ MHKpodoTOMeTpHpoBaHus paauorpamm. Ilpu stom
CIIBITHBIM MyTe€M MOYKHO YCTAHOBHTb YCJOBHS NIPOTEKAHUsSI PEaKUHH,
T. €. YyCTAHOBUTb KHHETHUECKYIO M IH(D(DY3HOHHYIO 06JacTH pearu-
poBaHusl.

CpaBHHUTe/IbHAST JIETKOCTb NMPOTEKaHUs] HEKOTOPHIX XMMHYECKHX
peaxiluii B NPUCYTCTBHH TBEPJOrO TOIIHBA OODBACHSETCS TEM, YTO
Ha MOBEPXHOCTH YIVIsl HMeIOTCsl CBOGOAHble XHMHUECKHE BaJIEHTHO-
ctH, 06yc/oBJUBaOIINEe 06pa3oBaHne MPOMEXYTOUHBIX AKTHBHBIX
KOMILJIEKCOB.

Jlaunbie, onyGJIHKOBAHHbIE B JUTEpaType, H Pe3yJabTATHl HALINX
ONBITOB NOKA3BIBAKOT, YTO peakius BoccraHoBjdenus COp yriem
npotekaer ¢ 00pa3oBaHMEM IPOMEXYTOUHBIX KOMILJIEKCOB; TIpH
5TOM TNOSIBJIEHHe AaKTHBHBIX M HeakTuBHbIX MoJekya CO u CO,,
a TakXe TOTOXHMHMYeCKHe peakluH oOMeHa yriepoia Haxoasarcs
BO B3aHMOCBf3H. Pe3ysbTaThl 3THX PaGOT JAIOT OCHOBaHHs CUM-
TaTh, uTo MexaHusM B3auMogeilictBuss CO, ¢ yrieM npoTekaer To
caepfywoliell HanGoJiee BEDOSITHOH cXxeMe:
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O—C —O-—%
\ (c)
== 2CO+nC

m 1.
\Yf \e /(” %o —C=C=C=0+0(

\«T-

Taxum 06pa3oM, H30TONHBIH METOJ HCCJIC/I0BAaHMs NOKA3bIBAET,
YTO NPH B3aHMOJIEHCTBHH OKHCJIOB YIVIEDOAA C YIVIEM IPH BBICOKHX
TeMIlepatypax MPOTEKAIOT HECKOJbKO B3aMMOCBSI3aHHBIX mapais-
JIeJIbHBIX ¥ MOC/Ie0BaTeNbHBIX peakuuii ¢ oOpasoBaHHeM Ha TO-
BEPXHOCTH YIVIs [I0 MeHblllefl Mepe TPeX KOMILIeKcoB: 1) LHKJHye-
CKOro KOMILIeKca, IIpu pacnane koroporo o6pasyerca CO, u CO
(o6paTHasi peakUusi ¥ PeaKLUUs] BOCCTAHOBJICHHS) HJIH K€ BBIAEJSIET-
Cfl YIJIEPOJL € TIOC/IENY IOLIHM o6pazoBanuem CO (peakuusi oGMeHa);
2) TMepBHYHOrO JIMHEHHOIO KOMILIeKca, NMPH pacraje KOToporo 06-
pasytoresd To1bko COp 1 CO; 3) BTOPUYHOrO JIHHEHHOTO KOMILJIEKCa
THMA KeTOTPYMIbI, BOHHKAIOIIEro B pe3yJbTaTe pacrnajga NepBHY-
HBIX KOMIIeKCOB ¢ o6pasoBanueM CO u C uin ke o6pasylolierocs
TIPH HEeMOCPEeACTBEHHOM B3aUMOJEHCTBHH KHcJopoaa ¢ yrvem. [lpu
ero pacnage o6pasyercs Toabko CO.

JIBa nocjesHux KOMIJIeKCa NPU MPOTeKaHMH Deakuuu B obpart-
HOM HalpaBJ/JICHHH COCTaABJIAKT MEXAaHH3M TpEX peakKIUHu: rerepo-
reHHol peakuun o6meHa yraepoga mexay CO u COg, TOpMOXEHHUS
OKHCBIO yTJiepoja peaknuu BoccraHoBieHHs CO; U OKHCJIEHHS
(ropenuss) CO B NpUCYTCTBHH TBEPAOrO TOIVIHBA. BO3MOXKHO Tax-
K€, YTO 3TH AKTHUBHbIE KOMIJIEKCHI CJYKAT PUYHHONR CPaBHUTEJNBHO
Jerkoro okucsenus Hy, CHy u kouBepcuu CHy, CO u npyrux rasos.
HmeroTcsi ocHOBaHHA CUMTATh, 4YTO CBOOOJAHBIE BAJIEHTHOCTH Ha
HOBEPXHOCTH YrJis 06yCJOBJIMBAIOT 00pPAa30BaHKE He TOJBKO KHCJIO-
POLHBIX KOMILIEKCOB, HO TaKXe€ M T'HADOKCHJbHBIX, BOZOPOIHHX H
JPYTHX aKTHBHBIX NPOMEXYTOUHBIX COeJHHEHHIL.
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0B OCHOBHbBIX 3AKOHOMEPHOCTAX
IIPOIECCA HMOJA3EMHON T'ASNONKAIINN YIJIEN

H. B. JaBposB
(Hncruryr eoprouuz uckonaemwiz AH CCCP, Mockea)

[logzeMuas rasudukauus npeacrabaser co6oii OAHY H3 pas-
HOBAAHOCTEH Ta3u(PUKALMH — CJOKHOTO (PU3HKO-XHMUUYECKOTO NPo-
necca. Heo6xoauMo ykasath, 4YTO TOpeHHe H TrasupHKaluIo
TBEPJOro TOIUIMBA CJEAYeT PacCMaTpPUBATH KaK eJMHbIH HEPasphiB-
HBI NpOLECC C TOYKM 3DeHHsi OGLIHOCTH XHMHYECKHX peaKuuit.
IlpoGiemMa ropeHHst TBEPAOTo TOIVIMBA €CThb B OCHOBHOM npobJaema
ropeHysi yriepoaa. XHMHYeCKHe Deakildd, NpOTeKalouue NpH ro-
pEHHH W rasM(pUKalud TBEPLOTo TOMJHBA, NPUHATO PasiesTb Ha
OKHCJHUTEbHblE X BOCCTAHOBHUTEJbHBIE,

CoBMecTHOe ITpOTeKaHHe 3THX DeaklHui, SIBJISIOIHXCA MO Xa-
paKTepy NpPSMO MPOTHBOMOJIOKHEIMH, BCKPBIBAIOT CYLIHOCTBH IMpO-
Lecca ropeHHst ¥ rasuHKalud TBEPAOTO TOIVIMBA B AHHAMHKE H
NpeCTaB/sieT ero ABHKYyIylo cuay. B nHauase KHCJIOPOJHOH 30HbI
rJaBHAs poJib NPHHAMIEKUT OKHCJIUTENbHBIM [polieccaM (BBICOKAS
KOHIeHTpalus Kucjiopona). [locnennne BbI3BIBAIOT TeUEHHE BOC-
CTAHOBUTEJILHBIX MIPOIECCOB, TAK KAK OHH JAIOT JUIsl HHX HEOGXOAH-
Mble HCXOAHBIE [IPOAYKTHI PEaKLHH U TEMIO.

B mocjenHell craguu Iporecca TOpeHHsi, KOraa KOHUEHTpauus
KHMCJIOPOJA CTAHOBHTCS HE3HAUHTENbHOM, a KOHUEHTpaLus NpOayK-
TOB CropaHusi — GOJIBIIOK H pearupylollie BelleCTBa HArpeThl M0
BBLICOKHX TEMMepaTyp, OCHOBHYIO POJIb B FOPEHHH M rasucukainy
UrPaloT BOCCTAHOBHTEJbHBIE TPOLECCHI.

C/103KHBIfi TPOLECC TOPeHUs yryepoja cjaraercs u3 CJAeAyIoLHX
crannit: aupdy3ud KHCIOpoAA K YIVIEDOJHOH INOBEPXHOCTH —
H3UYecKOii afAcopOUHH KHCJIOPOAA YIJIEPOAHOH NOBEPXHOCTHIO —
XHMHUECKOH afcopOLMH KHCJAOpPOJA YIEPOLHOH MOBEPXHOCTHIO
(o6pasoBaHHe TPOMEXYTOUHOIO YI/IePOJO-KHCIOPOXHOTO KOMILIEK-
ca) -> passioxKeHHs! KOMILIeKca—> IeCOPOIUUH NPOAYKTOB peaKIHy —
—>nbdy3HH TPOAYKTOB PeaKIiy B Fa3oBLlii 00beM.

Oco6eHHOCTH TOPHO-TeOJIOTHYECKHX YCJOBHH 3aseraHHs yrosp-
HBIX I1acTOB H (PUBMKO-XHMHYECKHe CBOHCTBA TOPIOYHMX HCKOTlae-
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MbIX TIpH NOJA3€MHOH rasuuKalyH yriefdl BBHI3BIBAIOT KaHABHBI
XOJ mpoLecca, KOTOPHIH HEBO3MOXKHO MDPENOTBPATHTH BHEIIHHM
MeXaHMYECKHM BMeIlaTesIbCTBOM.

Ilo csoemy xapakrepy mpomecc pearupoBanusi B KaHaJe cJje-
AYeT OTHECTH K MoJyobpallleHHOMY npoueccy rasudukauud. Hau-
6osiee 6JIM3KO K MOA3EMHON rasH(HKaLuu NpHOJIHKAeTCS Nonepey-
HO-TOUHEI{ NPOLECC B HEKOTOPBIX TPAHCTIOPTHBIX rasoreHeparopax.

B orinune or rasmdukauum cjaosi TONaIMBA B HA3eMHBIX
Ta30re€HepaTopax NpM IOJ3eMHO¥ rasudHKanuu yriel mossisercs
PAI HOBBIX MPHHIHMINAJIBHBIX 0COGEHHOCTEN:

1) OrcyrcrByer nBuxenne TomiHBa; BBIF'OPAHHE YTOJIBHOTC
Tl1aCTa NIPOHCXOJUT B pe3ysbTaTe INepeMelleHHs] ouara TrOpeHHs,
BMeCTe ¢ KOTOPBIM NMPOCTPAHCTBEHHO NEePEMELAOTCs 30HbI IOA3eM-
HOTO rasoreHeparopa. '

2) OTcyTCTBYIOT Tra3oHenpoHHIAeMBle CTEHKH. PeakKUHOHHBI
KaHaJl HENOCPeACTBEHHO IPAHUYHT C 3aNlaCaMH YIVIsl, OAJIEKALIUM K
rasi(uKanuy; BCAeACTBHE 3TOTO YroJb MOMKeT e/ABeprarbest pas-
JIMUHOrO BHAA TEPMUYECKOH 06paboTKe Ha ONpeeNeHHyI0 TyGHHYy.

3) B moxsemubiit rasorerepatop Moryr NPOHUKATh IPYHTOBHIE
BOJIHI.

4) PeakuuoHHbI KaHaJ CONpHKAacaerca c MHHEepaJbHLIMH I10-
posamu (KpOBJHM M NMayKH IJIACTa, NMPOIIACTKM MOPOAB, 30714 H
LIJIaKH) . :

5) Paccrosinusi Mexay CKBaHHAMH IO YIJIIO BO MHOroO pas
MPeBHIIAIOT HEOOXOAUMYIO [JIHHY PeaKUMOHHBIX 30H.

Ilpu nonyoGpamensom mpouecce B mopzeMHOM rasoreHeparope
TMOCTYI/ICHHE BOAAHBIX MAPOB M JIETyYHX BEIECTB MNPOHUCXOAUT BO
Bce peakuuonHele 30Hbl. Io niune peakuwoHHoro xaHaja pasme-
IIAIOTCS1 TPH OCHOBHBIE 30HBI: 30HA OKHCJHTENbHBIX Peakluil, 30Ha
BOCCTAHOBHUTE/IbHBIX PeakUHil U 30HA KOHBEPCHH.

IleprieHIHKYISIPHO K IBHMKEHMIO ra30BOrO IIOTOKA pacmoJiaraer-
Csl 30H& IIOATOTOBKHM TOIIHBA. OCOGEHHOCTLIO NHHAMMUKH Ta3006-
PasoBaHHs1 B IIOJ3€MHOM rasoreHepaTope SIBJISIETCS pPa3BHTHE 06b-
€MHBIX PeaKIHil TOPEHHS] U TeTePOreHHbIX KaTaJHTHUECKUX PeaKLHuil
KOHBODCHH OKHMCH YIJIePOJa W JIETy4HX BEUIECTB (B OCHOBHOM Me-
TaHa) BOJSHBEIMH IapaMu.
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KJIACCHOMKAINA KAMEHHBIX YIVIEH
110 CKJIOHHOCTHN K OKMCJIEHUIO 1 CAMOBO3TOPAHUIO

B. ®. Opemko

{(Mockrosckuil TexHOAOZUNECKUL UHCTUTYT NUUEE0L npOMBLULAEHHOCTU)

Ha BcecolosHOM COBEIIIAHHH 110 XHMHH H TeHe3UCy TBEepPABIX
ToniMB B sAnBape 1951 r. aBTopoM ObLIM Pa3sBUTBI NPeACTABJICHHUS
0 KOJLIOWIHO-XHMHUECKOji CTPYKType HCKOMNaeMbIX yrJledl H MoKasa-
HO ee BJHMSIHHe HA CKJOHHOCTb YIVIEH K OKHCJEHHIO ¥ CaMoBO3ropa-
HHUIO.

B pasBuTHe 3THX NpeACTaBJeHHH, B pe3yJbraTe HCCJIELOBaHHA
6OJIBIIOr0 KOJIMUYECTBA JOHEIKHX W Ky3HeLKHX yrjied aBTopy yaAa-
JIOCh TI0JIyUHTh AaHHble, OO EKTHBHO XapaKTepH3YIOLlHe CKIOHHOCTD
yrjei K OKHCJEHHIO H CAMOBO3TOPAaHHIO.

AHaJu3 MHIENISPHOR CTPYKTYPbI HCKONAeMbIX yIJlei NMPHBOLMT
K 3aKJ/JIOYEHHIO, YTO OKHCJIeHHe YIJs KHCJODOJOM BO3JAyXa Hpo-
HCXOAHT NyTeM B3aUMOJEHCTBHSI €ro ¢ pPeaKIHOHHO-CIOCOGHBIMH
rpynInaMu JHObUILHON HEYNIOPSIOYEeHHOH 4acTh yriisi U oGyrJepo-
JKEHHOHl YacTblO — ICEBAOKPHCTAJNINTAMH YrLOJBHBIX MHIEMLI €
o6pa3oBaHHeM HH3KOTEMNIEPATYPHBIX H BBHICOKOTEMIIEPATYPHBIX
koMmmaekcos. O6GpasoBaHue O6GOMX BHIOB KOMIUIEKCOB JOKa3aHO
aBTOPOM 9KCTepHMeHTalbHO. MHTeHCHBHOCTh 06pasoBaHUs KaxXo-
ro BHAA KOMILIEKCOB 3aBHCHUT, BO-MEPBHIX, OT COOTHOLIEHHS JIHO-
.QUJAbHOH M OOGYIJIePOKEHHOH YacTed MHIEI H, BO-BTODHIX, OT HX
MPHUPOJIBl — KOJIMYECTBA PeaKIUUOHHBIX TPYNI B JHO(H/IBHOH YacTH
MHUIe (HH3KOTEMIIEpaTypHBe KOMIUIEKCH) H CTENEeHH YMNOpsio-
YEeHHOCTH TeKCaroHaJbHBIX CeTOK B [ICEBJOKPHCTAJINTaX MHULEJI
(BBICOKOTEMIIEpATYPHbIe KOMILIEKCH),

O cocTaBe H KOJHYECTBE JHODHIBHOH YaCTH MHIEJI CYIST IO
BBIXOJly M COCTaBY NPOAYKTOB HH3KOTEMIIEPATYPHOTO TEPMHUECKOTO
pasJIOKeHHs], a O CTENeHH YNOPSIIOYEHHOCTH TeKCaroHa bHBIX CETOK
B NCeBJOKPHCTAINTAX — 10 TePMHUECKOH YCTOMYMBOCTH BBICOKO-
TeMIlepaTypHBIX KOMILIEKCOB, TeMIepaTypa paspyLIeHHs KOTOPBIX
TOXJIECTBEHHa TeMIeparype BO3rOpaHus NaHHOTO YIJIS.

Kanaccudukalys yraei o CKJIDHHOCTH K OKHCJIEHHIO OCyllle-
CTBJISIETCA N0 KOJHUYECTBY M COCTABY NMPOAYKTOB HH3KOTeMIepaTyp-
HOTO pasJioxeHMss yIJis, Onpee/sieMbIX 0 MeTOAy, MpeJIoXKeHHO-
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My ¥ OnHCaHHOMY aBTopoM. IIpu atoM Bce yram B TpeyrosbHHKe
['n66ca: cMosa — noaykoxke — Boga + ras, pacrnoJiaraloTcs B BHIE
TIOJIOCHL, B IIpEAe]IaX KOTOPO#l COCTaB NPOAYKTOB TEPMHYECKOro
pas/ioxeHust KaXJ0ro yryd TNpeacTaBjJed TOYKOH Ha MJI0CKOCTH.
Jas npakTHYecKHx LeJelt Bce yrad MOryT GBITb pasielieHbl Ha ye-
ThIpe Kjacca, B 3aBUCHMOCTH OT MX TIOJOXKEHH Ha AWarpamme,
ONPENIC/IAIOMEM COCTAB JHODUILHON YacTH MHNENI, a cJefoBa-
TeJIbHO, CTENeHb HX CKJIOHHOCTH K OKHCJIEHHIO.

CKJIOHHOCTb YIVISl K CaMOBO3TOPAHHIO 3aBHCHT OT €ro CHOCOBHO-
CTH K OKHCJIEHHIO, OTpelesiollell TakxKe CKIOHHOCTb YIVIST K CaMo-
HArpEBaHHIO, M OT TEPMHYECKOH YCTOHYHBOCTH BLICOKOTEMIEpaTyp-
HbIX KOMIJIEKCOB, T. €. OT BeJMYHHbl TEMIePAaTyphl BO3TOPaHHsI,
XapakTepusyIoLlell BOSTOpaHHe yIJisi U MePexoi B CTaLHIO TOPEHHSI.

IIpy HOpMaNLHOM DasBHTHH HpPOLECCOB MetamopdusMa HaeH-
THYHOCTH yrieo6pasoBarenell H T. I. Mpolece 06yIJyIepOKHBAHUS
yriIst LOJIKEH NPHBOJHUTH K 3aKOHOMEPHOMY H3MEHEHHIO COOTHOILe-
HUsl THOQHIBHOM YaCTH MHLE/UI H IICeBIOKPHCTAJIATOB H 3aKOHO-
MEDHOMY H3MEHEHHIO HX CBOWCTB. B aToM ciyuae xmacchr yrieit no
CKJIOHHOCTH K OKHCJ/IEHHIO JOJDKHBI OBITh TOMIECTBEHHBI K/AaccaM
10 CKJIOHHOCTH K CaMOBO3ropaHuI0. BesKoro poma OTK/IOHeHHS OT
YCII0BHIT Tiponecca o6yIJIepOKUBAHUA YIJIA, KOJIeGaHHs B COCTaBe
yriieoGpasoBatedielf, yCIOBHI CPeabl | T. . MOTYT H3MEHHTE Xapak-
Tep, HHTEHCHBHOCTb M JlaXke HalpaBjieHHe BaXKHERIIHX MPOIEcCoB,
HPOTEKAIOWHX NPH OOYIVIEPOKHBAHUH YIJIsl, HAPYLIASi 3aKOHOMep-
Hble COOTHOIIEHHS COCTaBa U CBOHCTB JIHOQHILHON H 06YTrepoKeH-
HO¥ 4acTeli yroMbHBIX MHIIE/VI, XapaKTepHBIE A/ AaHHOTO MeCTo-
poxzenus.. B pesyapTaTe yrim moryr umers Gosee HHU3KYI0 HJIH
GoJlee BBICOKYIO TEMNEPATYpPy BO3TOPAHHS, He COOTBETCTBYIOULYIO
KOJIMYECTBY u COCTABY HX JIHOQH/IbHOM yacTH. B mepsoM ciyuae
YIrJiH 06Hapy»at GOJbUIYI0 CKJAOHHOCTD K CaMOBO3TOpaHHIO, BO
BTGPOM CJayyae — MeHbwyw. IlocTpows HopmasbHoe, HauGosee
BEPOSATHOE, pacnpefesieHHe TeMNepaTyp BO3TOpPAHHS B Ipefesax
AHarpamMmbl, XapaKkTepH3ylolled cOCTaB JHOMHIBHON YacTH YIJs,
OTPEJICJISIIOLIET0 CKJIOHHOCTh €T0 K OKHCJIEHHIO, MOKHO KaacCHbu:
LHPOBATDb YIVIH IO CKJIOHHOCTH H CaMOBO3TOPaHHIO.

HccsenoBanue noHenxux yriefl MokasbiBaer, uto y 66% uccae-
JIOBAHHBIX yIJyiell KJIACChl IO CKIOHHOCTH K OKHCJIEHHIO H CaMOBO3IO-
paHHIo coBnanaiT; 34% AoHeUKHX yrieil IO CKIOHHOCTH K OKHCJIe-
HHIO H CaMOBO3rODAHHIO JOJKHBI OBITb OTHECEHB K Pa3HBIM KJac-
caM. PeayJbraThl KnacCHUKALKMU yriell 0 CKJAOHHOCTH K OKHCJIE-
HHIO H CaMOBO3rOPaHHIO ObIIM COTOCTABJNEHBl € ONBITHEIMHM JaH-
HbIMH, nonyyeHHbIME MaKHHWM, u nokasanu pecbma xopolmee
COTJIacHe, a B psifie CJAYy4YaeB NO3BOJHJIH OGBACHHTE aHOMAJbHOE
TNOBeNieHHe yIyied, O6HapyKUBAIOIUX MOBBILIEHHYIO CKIOHHOCTH K
CaMOHarpeBaHHIO, HO He CAMOBO3TOPAIOIIHXCS.
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0 MPOI[ECCE T'A300BPA30BAHHS
TIPN FA3UGUKAIIIN TBEPJBIX TOILINB
TI0]| BLICOKIM JIABJIEHUEM

B.C. Aaprmyaep, I. A. lladpup

(AncTuryr 20piovUL UCKONAEMBLET AH CCCP, Mockea)

HecMoTpst Ha IipOMBIILJIEHHOE OCYIIECTBIEHHE TasuuKaliy noL
JABJIeHHEM, OCHOBBI 3TOTO NPOLECCa H3yueHbl HeLoCTaTouHo. B casa-
au ¢ stum B UTU AH CCCP nposoaarcs sKclepdMEHTalbHBIE H
TeopeTHYECKHEe MCCAEN0BaHUs Tponecca razoo0pasoBaHusa  1ojl
nasserneM o 100 ara.

Hamy NpUBOASTCS HEKOTOPble Pe3yJbTaThl ITHX HCCeloBaHuil,
NIOCBSILIlEHHBlE M3YUeHHI0 MeXaHH3Ma ra3000pas3oBaHHs NPH HOJY-
YeHUH TOPOJCKOrO H TeXHOJIOTMYECKOTO Ira3o0B.

[a3, noJydyeHHbl NpH Trasu@uKalM{ TOILIAB IMOA BLICOKHM
[aBJeHHEM, XapaKTepH3yeTCsl MOBBILICHHBIM CONepXKaHHEM Ta3o-
06pasHbIX yrJeBOJIOPOJOB, MPEHMYIIECTBEHHO METaHa.

- PacmpocrpaHenHOoe B HacTosilee BpeMs o6BbsICHEHHE 3TOrO
daKkTa CBOAMTCS K TOMY, UTO HCTOYHMKOM STHX YIVICBOLODPOLOB
ABJISIIOTCS] PeaKilMi CHHTE3a, IPOTeKaHHe KOTOPBIX C POCTOM AaBJie-
Husi yckopsiercsl. TepMOAMHAMHYECKH 3TO BIOJIHE 06OCHOBAHHO, 4TO
[OATBEPKAAETCS] Pe3yMbTaTaMH CleLHAMNbHBIX TEPMOJHHAMHYCCKHX
JCCJIeOBaHKH, B TOM YHCJ/e M HAUIUX, BBIOJTHEHHBIX JUIsT JaBJIEHHH
10 300 aTx ¥ PasHBIX COCTABOB AyThs (MapoBOE, NAPOKMCIOPOAHOE,
napoBoO3AyLIHOe, BOAOPoAHOe). OJHaKo HALIM SKCNEPHMEHTAJIbHEIE
HecJel0BaHusT TI0KAa3aJil HEeMoJIHOTY ¥ HeIOCTaTOYHOCTh NPHUBEACH-
HOTO OOBSICHEHHS.

C u3MeHeHMEeM [aBJeHHs] MEeHsIeTCsl DOJIb Ipolecca TePMHIECKO-
ro pasjoxeHusi NpPH rasuduKaly¥ HaTypasJbHBIX TOIUIMB, HTO
0GYyCJ/IOB/IEHO M3MEHEHHEM TpeX OCHOBHBIX ¢akTopOB: COGCTBEHHO
JaBJIeHHs, BpeMeHH NpeGbiBaHusl IPOAYKTOB B anmaparte H COCTaBa
ra3oBoil cpeibl. COBMECTHOE JelicTBUE YKA3aHHBIX (pakTOpOB IpH-
BOJAHT K TOMY, UTO TIPH rasuuKalkHy NOJ AaBJIeHHEM HabJoaa0TCs
POCT BBIXOZ@ H TEIUIOTBOPHOCTH rasa, yBeJUYEHHE JICTKHX dpaxuuit
B CMOJIe NIPH NIPAKTHYECKOM MOCTOSIHCTBE €€ BBIXOAa H HEKOTOpOe
yMeHbIIeHHE BBIX0Ja MOJyKokca. C poCTOM NaBJEHHS yBeJIHIHBACT-
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¢ 10/ IOTEHLHANBHOTO TeNJa, HePEXOASILEro B ra3 B 30He MOJy-
KOKCOBaHHUS.

OKCTIePUMEHTAJIBHO GBIIM U3YUYeHHl TaKiKe peakuuu cHHTe3a
METaHd, BO3MOXKHbBIC B YCJOBUAX ra3u(DHKALUY [10]] BEICOKUM JaBJIe-
HHeM. Dbl ycranoBeH $hakT 3HAYHTEABHOrO 06pa30BaHHS MeTaHa
IyTeM TIPSIMOTO THJAPHPOBAHUSI YIVIEPOAa MPH BLICOKMX TEMIEpary-
pax M AaBJIEHUSX, OTKPbIBAIOIUUI HOBEIE BO3MOXKHOCTH HCIIOJB30BA-
HHSI BBICOKHMX [aBJIEHHH B ra3oreHepaToOpHOH TeXHHKe,

IIpoBeneno skcrmepHMeHTAaIbHOE HCCJIEIOBAHUE BJHSHUS TaBJe-
HAS Ha Ipolecc rasoo0pasoBaHHsl B KUCJIOPONHOH 30HE, NMOKA3aB-
llIe¢ HEH3MEHHOCTb 3/1eCh MeXaHU3Ma NpPOoLecca U POCT KOJHYeCTBA
NoTpe6JIsIeMOro KHCJIOPOAA C yBesJHYeHHEM JaBJICHHUS.

Hccnenosanus no nonyueHHio oA AaB/ieHHeM rasa, IPHTOLHOTO
A1 XUMAYECKHX CHHTE30B, Mbl IPOBOJAHMJIH B HAaNMpAaBJeHHU BbIsIBJIE-
HHS yCJIOBHI MHHHMAJbHOrO 06pa3soBaHust MeTaHa NpH 3aLaHHOM
COOTHOILICHHH OKHCH YyIJIepofia U BOJOPOJA.

OnbiTaMu moKasaHa BO3MOXKHOCTb MOJYUeHHs N0 AaBJIeHHEM
rasa ¢ HeoOXOAUMBIM COOTHOIUIEHHEM B HEM aKTHBHBIX KOMIIOHEH-
TOB. [l Ka®/10ro Heo6XONMMOro AaBJeHHs] H 3aJaHHOTO COOTHO-
WIEHHS aKTHBHBIX KOMIIOHEHTOB Tpebyercs CBOH ONTHUMAaJIbHBIH CO-
CTaB LYTbsl.

PanukasbHeM MeToZOM BO3LeHCTBHSI Ha 0GpasoBaHHWe MeTaHa
B YCJIOBHSIX rasu(MKalHU TOIUIHB IOJ JABJCHHEM SIBJISETCH H3Me-
HEHHE COCTaBa rasoBOH CMeCH, NOCTyNAawIleii B 30Hy BOCCTAHOBH-
TeJIbHBIX peakIlnii.

Hccnenosanue ycnosuii, Crioco6cTByomux MpoTeKanHio peakiuu
KOHBEDCHH METaHa, yke 06pa30BaBIIerocs NpH rasu(GuKauuu TBep-
AbIX TOIIUB IO BHICOKHM JaBJEHHEM, IOKA3aJI0 MaJyio 3¢heKTHB-
HOCTb HMCIIOJIb30BAHMS STOH DeaKUWH B IPUCYTCTBHH YISl A/ CHH-
KEeHHs ColepkKaHus MeTaHa B rase.

Hsyuenns nporekanns peakumn CH, + H,O B NPHUCYTCTBUH
HeHTPaJbHON HacafKH I0KA3aJ0 BO3MOXKHOCTb JOCTHIKEHHS npaxk-
THYECKH TIOJIHOY KOHBEPCHH MeTaHa IOJ BBHICOKHM NaBJEHHEM IIpH
TeMnepatypax nopsizka 1100°, npuuem KoHueHTpamust MeTaHa B
HCXOIHOM rase He BJIMSIET Ha CKOPOCTb Mpoliecca.

PerynupoBanue cofep:aHus MeTaHa B rase, NOJy4YaeMOM IIpHU
ra3upuKallid TOIVIUB TMOA JAaBJEHHEM, uesnecoo6pasHo  ocyllle-
CTBJSITH B OTAEJbHOM amnmaparte C HeHTPaJbHOH Hacagkol, 4TO
XOpOIIO yBAA3BIBAETCA C OCHOBHBIM TEXHOJIOTHUECKHM NpOIECCOM H
TI03BOJISAET TOBBICHTb 3()(EKTHBHOCTb BCErO NMPOM3BOACTBA rasa.
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K BOIIPOCY O CIIEKRAEMOCTH YTJIEN

O.A.Pycuen

(Xunuro-reznosoeuneckuil wicruryr, Cogus, Loacapus)

B HanpaBJieHHH YCTaHOBJEHMSI CYIIHOCTH cleKaHws u oGpaso-
BaHHSA KOKca paGoTaJjd MHOTHe Hcc/efoBaTesd. [Ipu aToM HayuHble
NpeACTaBJCHHs O CAMBIX BAXHBIX TPOUECCax IMPH CIEKaHuH yriaek
HEOJHOKPATHO HM3MEHSUIMCh, H B HACTOsllllee BPEMs elle HeT elH-
HOTO MHEHHS.

KokcoBaHne cMmecell M3 TONIIMX cJaafo CleKamoluxcs yriaed B
anmapaTe CamnoXHHKOBA NMO3BOJMJIO HAM IMOJNYYHTh AaHHBIE O Xa-
pakrepe crekaemocTH yraefl. OnbITBl ObLAH IPOBEJCHB C YIJIAMH
BaJikaHckoro 6acceiina pyaHuka «JuBuHa», KOTOpBIE HAXOIAATCH
Ha rpanuune Mexay ITC u T yraedlt n umeloT cJejyiolixe rNoKasa-
Tequ: Baara — Wa = 1,13%; sona — A2 = 7,43%; seryune Be-
mectpa V2 = 15,14%; cepa —S% ¢ = 1,90%; naacromerpuueckue
napamerpsl — X = 19, Y = 4.

[laacToMeTpHuecKasi KpEBas IICXONbBIX YIVIell [JIaBHO CHIDKAaeT-
Cfi, OCTATOK [OCJC KOKCOBaiHsl [IPEeACTaB/sieT C1a60 CIAHMLIMiCS
nopomox. KauecTBeHHbE MOKA3aTe/il HCIONb3YeMbIX BHIAOB LErTs
JaHb! B Tab.IILe. '

-

Bun nerts
OH3HKO-XHMIUeCKie NOoKa3aTeJH KOKCOBBIHl Ta3s raaoreHepaTopm,m
KaMeHHbIX yrJneft 13 6ypbix yrJcit

Yaeabnptii sec mpu 20° . . . . .. e 1,16 1,02
BsiakocTs 1o Smraepy, 50° . . . . . . 13,8 14,9
TemmnepaTypa 3actbBanug, °C . . .« . . . —4 +25
Koke no Konpagcony, % . « « « « « - « 8,4 3,1
3008, %9 « o v e e e e e e e 0,16 0,11
TemnepaTypa Benslwkd no Mapxycony, °C 106 120
6 3axas Ne 1010 65
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Bymaxnble XpoMaToOrpaMMbl STHX BHIOB JErTSl II0Ka3bBaloT,
4TO KOKCOBBIH N€rOTh COCTOMT M3 CHJIMKAreJIeBbIX OMOJ, acalsb-
TEHOBbIX U KapGOH/IOBbIX BEIUECTB, @ TeHEPATOPHbIH JEroTh — Ipe-
HMYIIECTBEHHO M3 METPOJICHOBBIX H KEPOIeHOBLIX BElECTB.

BEuo mpoBesero KOKCOBaHHE MCXOMHBIX yrvleil ¢ noGaB/eHHeM
15% KOKCOBOTO JerTsi ¥ ra3oreHepaTOPHOrO AErTs U3 6yphIX yriei.
IIpn no6asnenun 15% kokcoBoro gerts nosdyuaercst 60bIIoe yBe-
JHYEHHE TIACTHYECKOTO <Josi (y = 23), a NJIacTOMeTpHuecKas
KpHBAasi COBEpPLICHHO H3MEHSICTCSH, KPYTO IOAHHMASCh GOJMBIIMMM
auraaraMu. KokcoBHIf OCTaTOK XOpOLIO CIIaBJIeH, TPEIHHOBATHIH,
HMeeT BBICOKYI0 6aXpoMy, CBETJIO-cephili 1BeT, 6uecTsuuii. B sToM
cIydae HaG/IOJAEeTCs Xopolllee PAacTBOPEHHE M JecHeprHpOBaHHE
yriisi B GJIM3KOM 110 XapakTepy H NPOHCXOXKIEHHIO KOKCOBOM JerTe,
B COCTaBE€ KOTOPOTO HAaXOJAMTCH CMeChb CHJHKAarejeBhiX CMOJI,
acajbpTeHOB, KEPOTeHOB M KapO6oiifoB.

Ilpu no6asnennn 15Y rasoreHepaTopHOro Jertsi IJIacTH-
YeCKH# C/Iof ese ysaBnupaeTcss (y~2), a NJacToMerpuyeckas
KpuBasi HeMpepblBHO M paBHOMepHO NanaeT. OCTATOK MOCAE KOKCO-
BaHHA, XOPOLIO CIJIABJEHHBIH, MaJIOTPEIIMHOBATHIH, C BEICOKOH 4a-
CTHYHO BhIJJAIOMIENCS: 6aXPOMOI, HMeeT Cepbiil UBET, MoJy6JIecTs -
wpit.  OTCYTCTBHE SIDKO BHIPAXKEHHOTO MJ1aCTOMETPHYECKOrO CJIOS
npH 10GaB/eHHH Ta30oreHepaTOPHOTO AErTsS YKasbBAeT, 4TO YTOJb
TJIOXO PacTBOPSIETCS U QUCHEPrUPYeTCs] B PA3JHYHOM 110 IPOHCXOK-
JeHHio GypOyrolbHOM Tra3oreHepaTOPHOM JerTe, KOTODHIH COCTaB-
JIeH B OCHOBHOM H3 NETPOJIEHOB H KEPOTeHOB,

B nepBom ciyuae — npu no6aB/ieHHH KOKCOBOTO ferTs — o6pa-
30BaHME KOKCa IPOMCXOMMT MOCJe DPacTBOPEHHS! YIJsi U INepexoja
B IJIaCTHYeCKOe COCTOsiHHE. Bo BTOpOM ciyuae He uMeloT MecTa
pacTBopeHne YV M IEPeXOA €ro B IIACTHYECKOEe COCTOSIHHUe, a
KOKCOO6DPa30BaHHE NMPOHCXOAHT B OCHOBHOM 6./1aroflapst LeMeHTa-
IIHOHHOMY JeHCTBHIO Ta30TeHepPATOPHOro HErTs, H3 KOTOPOro Mo-
JIy4aercss CMOJISTHOH KOKC, CKJIEHBAIOIUIHIl KOKCOBHIE YacTHIH. Ta-
KHM 006pa3oM, MOXKHO CYMTATh JOKa3aHHBIM, YTO NPH 06pa3OBaHUHU
KOKCa HMeeT MeCTO KaK DaCTBODeHHe H JHCIeprHpPOBaHHE YIJIs,
TaK M LEMEHTHPOBAHHE KOKCOBBIX UACTHIL.
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O KATAJIMTHYECKOM JEWUCTBUN
PA3JINYNBIX BEHIECTB TP NMHUPOJIN3E
CJOKHBIX OPTAHUWYECKHNX BEIIECTB
(KAMEHHBIX YTJIEN)

A.C.Bpyxk, 3.A.BoakoBa, I"II.Teiig,
P.E.JleiiGoBnu

(Anenponerposckuii merasraypeuneckuii uncruryr um. H. B. Crasuna)

IMpu npoBeneHun KoMIuviekca PaGoOT O BBIICHEHHIO AEHCTBHS
Pa3JIHYHBIX BENIeCTB, N06ABJAsIEMBIX K YIVIIO JJ1s Tpoiecca MHpo-
Jau3a (KOKCOBaHHf), HaAMH Oblia CNPOEKTHPOBAHA K COODPYKEHA
crenHaJbHasl yKpyNnHeHHas JaGopaTopHas YCTaHOBKA, MO3BOJSIO-
HI1as1 OCYUIECTBJATh NPOLECC MHUPOMH3a 10 5 Ke yIiis ¢ aBTOMAaTH-
YECKHM pEeryJHPOBAHHEM TEMIIEPATYPHOTO peX¥Ma H IOJHBIM
yJ1aBJHBaHNEM H HCCAENOBAaHHEM JIETYYHX TIPOLYKTOB.

B nepsBoii cepuH ONLITOB GblJI NPHHAT XHMHUYECKH aKTHBHBIMA
KaMeHHbIt yroab Mapku I', nosyuaembiét Ha loGpomnovibckoit 110D
B Jonbacce. Xapakrepuctuka yrisi (B %): BBIXOH JI€TYYHX Be-
ecTB Ha ropiouyio maccy 35, conepkanue 30bl 61,8, ceprl o6meii
Ha cyxylo Mmaccy 1,27, xucnopona Ha roprouyi maccy 6,7 u aso-
Ta 1,93. DT0T yroap YacTHYHO CMEKAeTCHA: TOMIIHHA MJIaCTHYECKOTO
cioa 11 mm u naacromerpudeckas ycaiaka 34 mm. I'a3oBniil yrosab
NPHHAT MIS HCCJeflOBaHH NOTOMY, UYTO €ro mMpHMeHeHHe HMeeT
B HacTosilllee BpeMs HauboJjbliee IPOMEILLIEHHOE 3HAUEHHE.

Beaununsa poGaskr KMnO, x
YuceTwi yrao, % )
TTokasaTtenn yroan
mapku I’
0,002 0,02 0,2
Beixon cmporo Gewsona, % . . . . 1,56 1,53 1,36 0,12
Brixosx KameHHOYroJsibHOM CMOJIH, % 6,73 6,60 6,30 6,20
Brixos nuporeHeTHueckoil BJarH, % 5,33 5,33 5,38 5,67
BHIXOp KOKCOBOro rasa, A/k2 . . . 315 311 296 281
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B kauecTse 07HOTO H3 BeIECTB, JOGABJIEHHBIX K YIVIIO, GblI aK-
THBHBIH OKHCJHTeJb — IlepMaHraHat kKajus. FHesHnauuTesapHas mo
KOJIMYeCTBY [J00aBKa NepMaHraHara Kajus fAaja CleayollHe H3-
MEHEHHS] BbIXOJa OCHOBHBIX NMPOXYKTOB IHPOJIH3A:

[Tox BausitHneM A06aBKM NepMaHraHata KaJus H3MEHHJUCH Ka-
YeCTBEHHbIN COCTaB rasoBo#l (asel u crnekaeMoctb yrist. [Ipu omnpe-
JeJieHnd cnekaemoctd yras no Merony UI'M AH CCCP ucxonuwiii
yroJib nokasana 14,7 epunuusl, npu gobBaske 0,005% KMnO, no-
ctr 16 efnHHN, a IpH AaJdbHEHLIEM YBEJMYEHHH A0BaBKH 3TOT IO-
KasaTeJsb Pe3KO MajaJj ¥ NPUBOAUJ B KOHEUHOM CyeTe K IIOYTH T0.1-
IOl MoTepe CNeKaeMOCTH.

Ho6GaBka k yriio ¢Gpakuud aHTpalleHoBOro Macja, KHMSIUCH B
npeneqax 350—380°, pana ciaepymomKe pesyJabTaTH:

Beanunra gofapku Ppakunn
y 0,
L yro.m; aHuTpaneHosoro MacJnaa, A)
TTokasarean N
Mapku I’
2,5 5,0
Beixox kokca, % . . . . . . . . 71,0 71,9 72,0
Brixog emostsl, % . . . . . . . . 6,73 9,3 9,6
Boixox ceiporo Gewsona, % . . . . 1,56 1,57 1,58
Brrxon xokcoBoro rasa, a/kz . . . 315 - 276 246

3HauuTeJNbHO  YBeJIHUMJIOCH COJAEpXKaHHe BOJAOPOAA B rase
(c 55 no 63%) u cuusmnoch comepxkanue Merana (c 29 xo 20%).

Hccneposanus nokasanu, 4To fo6GaBka K (ppakiuu aHTpaleHO-
BOrO MacJja BecbMa HeGoJbUINX Kojauuyects Al,Oz;, CaO, AlCl,,
CaCly, conpt ¥ APYTHX BELIECTB MO-Pa3HOMY H3MeEHsSeT NOKa3aTesH
CIIeKAeMOCTH H BBIXOJ OCHOBHBEIX NPOAYKTOB MHPOJIH3A.

Msmenenue crnekaeMoCTH yriisi OpH pas/iMyHBIX A0OABKax 3a-
BICHT TaKXKe OT NPHPOABI Yriasa: B Oojbllell Mepe clEKAaeMOCTh
YBJIMYUBAETCS Y XKUPHBIX M KOKCOBHIX yrJaefl (ua 15—19 eaunun)
U HE3HAUWTEJBHO — Yy Ta3oBHIX (NpHMepHO Ha 2—3 CAMHHLL).
3nece ABHO OKAa3hIBAeT BJHSHHE JENOJHMepH3ylolice HeficTBHe
(hpakuuu aHTPAUEHOBOrO Macja BO BPeMs HaXOXKACHHA YIisi B
MJACTHUECKOM COCTOSTHHH.

Ho6aBka MeTasIH4ecKOro Kejesa K yrao B npexaéiax 109
[IPAKTHYECKH He CHH3KAeT CNeKaeMOCTH; H00aBKa Jaxe HeGOJbIINX
koauyectB (1—3%) FesO4 cHuaer cmekaeMoCTb Ha 4 eJHHHIBI,
a FeyO3 — nake Ha 6 eMHHUIL T, €. IOYTH BABOE NPOTHB HCXOAHOTO.
Ilpu no6GaBke K yrao 5% METaMIHYECKOTO CBEXKEBOCCTAHOBJECH-
HOro KeJsiesa NPH MHPOJIH3e Ta30BBIACJNEHHEe YBEJIHYHIOCh Ha 69,

. BBIXOJI CBIPDOTO 6GeH30J1a — Ha 42, BBIXOA KOKCAa — Ha 7, a BBIXOJ

-68
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cModsbl cuusuacs Ha 4,7%. Tlpu no6aeke Fe,Os; rasosblieserne
yBesinunaoch Ha 9%, BBHIXOJ CMOJIBI — Ha 15, cuiporo GeHzosaa —
Ha 12 u xokca — Ha 7%. [Ipu noGaBke Fe3O4 rasosbienienue yse-
auumitoch Ha 1,8%, BBIXOL cMoabl — HA 14, ceporo Gensosa —
nHa 16 u kokca — Ha 9%.

[ToayuenHble faHHBIE CBH/AETEJNBCTBYIOT O BJIHSHUH n00aBOK Ha
BBIXOJI NPOAYKTOB MUPOJIM3a M CBOMCTBA THX NPOJYKTOB. Crenenb
BJIHSIHUST 3aBUCHT OT TOJHOTHL KOHTaKTa N06aBJisieMBIX BEIIECTB C
YaCTHUAMM YIVIsi, NIOJABEPralolMMUCS MHPOJH3Y, a Takke OT lia-
NMpaBJieHHsi Ta30BbIX [IOTOKOB B HACBIMHOH Macce yIJs.

VKasaHHble HCC/JAeAOBaHHMs TOBOPAT TakXke O TOM, UTO, KpOMe
TeMmepaTypHoro ¢akropa M ¢axropa coctaBa H NPHPOABI yraeii,
Ha MpPOLECC MUPOJNH3a MOMKHO BJHUSATb C TMOMOUIBIO PA3JUYHBIX Be-
IHECTB, KaTaJuTHUeCKOoe AefCTBHE KOTOPBIX BMOJHE OUYEBH/HO.
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OKHNCJINTENBHASL HECTPYKIMA VMCKOMMAEMBIX YTUIEHN
KAK METOJ] IO3HAHUA UX CTPYKTYPBI
N KIIACCIONKAINN

T.A.Kyxapenxko

(Hucruryr eoproyur uckonaemvz AH CCCP, Mocksa)

B nposenenHoM uccIe10BaHEH OCHOBHOE BHHMaHHe GhUIO obpa-
IIEHO HAa TYMHHOBBIE KHCJIOTHl Kak TepBble NPOAYKTH OKHCJIEHHS
KaMEeHHbIX yrJiel, paCTBOPHMbIE B ILENOYHEIX pacTBopHTesix. Hail-
A€HO, YTO CKOPOCTb 06Pa30BaHusI, a CJ1eI0BATENBHO, H MAKCHMAJID-
Hbiff BBIXOJ TYMHHOBBIX KHCJOT IPH OKHCJIEHHH OTIpeeJIIoTCS
CTajueit MeTamopdH3Ma yriisi, OT KOTOPOi 3aBHCHT CTPYKTypa yis
(yc/I0BHO — ero npoMbIlIIeHHasT mapka). O6Ga mokasaresst sIBJIsi-
I0TCSl HAHGO/ILIIUMH Y HaHMeHee MeTaMop(hH30BAHHOTO KaMEHHOTG
YrJId M NOHHXKAWTCA B psAAy MeTaMopdusma. OaHOBpeMeHHO ¢ 06-
Pa3s0BaHHEM TYMHHOBBIX KHCJIOT Yy BBICOKOMETaMOP(hU30BaHHBIX
yrJieli OTMeueHO OGPA30BAHHE B 3HAUHTENBHLIX KOJHYECTBAX BOJIO-
PAaCTBODHMBIX H Ia3006pa3HbIX MPOAYKTOB, CBHIETEJbCTBYIOLIMX
O SHAYHTE/LHOM pacnajie X OPraHMuYecKoro BellecTa. IleTporpa-
(buueckuii cocrtas okasbiBaeT GoJbILOe BJIHSHHE HA BBIXOX T'YMHHO-
BBIX KHCJQT M CKOPOCTb MX 06pa3oBaHHsl, NO3TOMY HCCJAELOBAHHSA
TIPOBOAHJ/IHCH HA BHTPEHOBHIX YIVISAX.

CaoiictBa 06pa3oBaBIIHXCSA NPH OKHCICHHH TYMHHOBBIX KHCJIOT
TaKXKe ONPEALTSIOTCS CTPYKTYpO# yrisi (ero mapkoit). Hanpuwmep,
OnTHYeCKast TMJIOTHOCTb ILIEJIOYHBIX PACTBOPOB, paccMaTpHBaeMas
KaK IoKasaTeJb CTeNMeHH KOHIEHCHPOBAHHOCTH apOMAaTHUECKHX
SINEP, OKasbiBaeTCsi GoJee HU3KOH y HaHMMeHee MeTaMOpdH30BaH-
HOTO YISl H Nlajlee NOBLIIAETCS NPH nepexofie K Goslee MeTaMop-
¢usoBauubiM o6pasuam. ITopor koaryJsuuu TYMHHOBBIX KHCJIOT
B STHX X€ DacTBOpax, pacCMaTPHBAEMBIHl KaK NOKa3aTeJb JUCTep-
CHOCTH, UMeeT o0paTHyl 3aBUCHMOCTb H yMeHbIIaeTcs NpH mepe-
xoze k Gosee MeTaMOp(H30BaHHEIM 06pasuam.

lpensaputesbtoe ouenn ciaboe oxucaeHHe yrieit pesko yge-
JIMYHBACT CKOPOCTh 0GPA30BaHHs H BBIXOJA I'YMHHOBBIX KHCJIOT MpH
OKHCJICHHH YTJIell NePeKHChI0 BOJOPOAA, HO CBOACTBA T'YMHHOBBIX
KHCJIOT OCTAlOTCSl XapaKTepHBIMH J/Isl yIVIeH KaxKIOH MapKu.
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PasziuuKe B CTPYKTYpe KaMeHHbIX YIVIeH NposiBAseTcs NpH cJa-
60/l MX THAPOTEHW3AUWH, KOIJa HM3KOMETaMOP(H30BAHHHE YIVIH
06pa3yioT [NpH HH3KHX TeMIepPaTypax 3HAYHTENbHOE KOJHUECTBO
BOLOSKCTPArHpyeMbIX BellecTs 6e3 raso00pasoBaHus; /s 3TOTO ke
y BBICOKOMETaMOpP(H30BAHHbIX YIJIeH TpeGyeTcss 6oJjiee BbiCOKasi
TeMIiepaTypa M HaGJI0faeTcsi 3HAUMTEJIbHOE rasoo6pasoBaHue.

To xe Haba01aeTCs TPU THAPOJIH3e KAMEHHBIX yrjei# B MATKHX
YCIOBHSX: KOJNHUECTBO O6Pa3soBaBIUMXCH TYMHHOBBIX KHCJIOT —
HanGoMee BHICOKOE Y HH3KOMeTaMOP(hH30BAHHEIX YIJedl H IOHH-
)aeTcsi B pajay MeramopduaMa, NpH 3TOM HX CBOHCTBA OCTAKOTCH
XapaKTepHbIMH JJIs1 YIJIsl.

OTH pasiuuds B CBOHCTBAX HU3KO- H BBICOKOMeTaMop{H30BaH-

. HBIX yIJleit HaxOAsAT OOGDbCHEHHE B H3YUYeHHH POJIH KHC/IO0pOAa B
CTpoeHMH HX MoJekynnl. B cocras HH3KOMeTaMOpP(PH30BaHHBIX
yrieil BXOAAT THAPOJIH3yeMble CBsi3H. B mpouecce yrjeo6pasoBa-
HHS TIPOMCXOIUT HE TOJIbKO 3aKOHOMEDHOE YBEJHUEHHE KOHACHCH-
POBAHHOCTH apPOMAaTHYECKHX siep W HX OTHOCHTEJBHOro —KoJude-
CTBA, HO M YMEHbIIEHHE COJEPIKaHHs THAPOJIN3YEMBIX cBsI3ed.

TIpupoa THAPOJH3YEMBIX CBs3el Pas3JIMuHA: 4acTb cBsizelt fB-
JISIeTCsl  KUMCJODOAHBIMY, CBSI3BIBAIOLIUMH OCHOBHbIE CTPYKTYDHBIE
3BeHbS] MAaKpPOMOJEKYJIbl yIJIei; Apyras 4acTb MOXeT 6BITh 00BAC-
HeHAa C TOYKH 3DEHHS TEOPHH OKHCJUTENbHO-THAPOJMTHYECKOrO
pacllieNJIeHUs] OPraHHYeCKHX COeAMHEHHH, passuBaemoit M. M. Ille-
makuaeiM M JI. A. Illykunoi. ABTOpH NMPH3HAIOT BO3MOXHOCTb
FHAPOTH3A YIJIEPOAHBIX CBs3eH apOMAaTHYECKOro sipa, €C/H IPH
aToMax YIJiepojia HMeloTCsl KHCJIOPOACOAEPKALMe TPYIMbI, BAHAIC-
e Ha NOJSIPH3ANUMIO CBA3EH MeX]y HHMH H NOCJEAYIOIMH HX
paspuiB. [IpH oKHC/JEHHH M THAPONH3E HH3KOMeTaMop(H30BaHHBIX
yrJefl IPOMCXOAHMT IJIaBHBIM 06pasoM paspbiB MOCTHYHBIX KHCJIO-
POAHEIX cBsiseil. B ciyuae BBICOKOMETaMOP(H3OBAHHEIX yrieit He-
06X0OAUMO TMpeABapHTeNIbHOE TPHCOSJHHEHHEe KHCJIOpoAa ¢ o6paso-
BaHHEM TpYIM, OCIaGNAOIUX CBA3b YIJIEPOAHbIX aTOMOB B AAPE,
BCJIE[ICTBHE Yero TMPOMCXOJAMT pacrnaj caMoro fiapa, ConpoBOX/alo-
MiicS BblJeJeHHeM rasoo6pasHblX M BOAOPACTBOPHMBIX NPOAYK-
TOB.

[MoatBep/aeHHEM Pa3BHBAEMOr0 MeXaHH3Ma OKHCJICHHA yrJeH,
Pas3IHYHOrO JJIsi HH3KO- H BHICOKOMeTaMOp()HU30BaHHBIX yIVIeH, fB-
JisfeTcsd U3MeHeHHe CBOHCTB yIJleHl NMpH BLIBETPUBAHHH, XapaKTepu-
3YIOIIMMCS TPEMsi [JIaBHBIMH CTaJHSMH OKHCJIMTEJBHOTO pacraja:
1) BHefpeHHeM KHCJOPOAA B BH/E THIPOJIH3YEMbIX cBsizel, 2) pac-
M1a/I0M OpPraHUYecKOro BELIeCTBA MO 3THM CBS35IM C ob6pasoBaHHeEM
TYMHHOBBIX KHCJIOT, H 3) MOC/]elylollMM pacnaioMm KOHJI@HCHPO-
BaHHOTO siipa 06Pa30BaBIUUXCH T'YMHHOBBIX KHCJIOT.

BLIXOX H COCTaB T'yMMHOBBIX KHCJOT MOTYT ObITh NMOJIOXKEHH B
OCHOBY HayuHOH kjaccHuKauuy yriei. Bosbiloe sHaveHHe npu-
o6peraeT KJacCHOHKanus Ha 5TOH OCHOBE B TeX CJIydasX, KOTAd
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ApYTHMH METOLAaMH OHA 3aTpyAHHTeJbHA. [ 5TOH uenn B 6yphix
M BBIBETPUBIUMXCS KaMEHHBIX YIJISIX HEOGXOAHMO aHAMM3HPOBATh
BBIAE/ISAEMBIC U3 HUX T'YMHHOBLIC KHCJOTHI, B HEOKHCJEHHBIX H CJld-
GOOKHC/IEHHBIX KAMEHHBIX, a TaKXe IePeXoHBIX OyphIX — Bblfe-
JIEHHBIE MSTKHM OKHCJIEHHEM MeDEKHCbIO BOAOpojaa. Tak, 1Mo BhI-
XOly, ONTHYECKOH NJOTHOCTH H MOPOTY KOATYJSLHH LIEJOUHBIX
PAacTBOPOB I'YMHMHOBBIX KHCJIOT MOXHO OTJHYHTB Gyphle YIJIH OT
BBIBETPUBIIMXCS KaMEHHBIX, MEPEeXOAHBIe Gyphle — OT HH3KOMeTa-
MOP(H30BAHHBIX H CJa60 OKHCJIEHHBIX MeTaMOp(hH30BaHHLIX Ka-
MeHHBIX. T10 OocTaTKy OT 3KCTpaKuuy GeH30I0OM M IMIEJ0YbI0 CHIBHO
OKHCJICHHOI NIPOGBI KaMEeHHBIX yrieil, oTo6paHHOl Ha MOBEPXHOCTH,
MOXHO ONpeleJHTb MapKy YIJs.
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O MPOTHBOPEYUSAX B TOJTKOBAHUN YCJIOBHA
OBPA3OBAHUA BYPbIX I KAMEHHbBIX YIVIEN

O.T.3a0pamEbii

(Xumuueckuii uncruryr ¥3CCP, Tawrenr)

3axoiOoMepHOe YMeHbIIeHHe COAep KaHusl KUCJI0poaa, BOLOPOLA
¥ BHIXOZA JIETYUHX BeLeCTB M BO3PacTaHHe COMepXkaHus yrJje-
poja npH mnepexose oT Topda K OypbiM yrJisM, a 3ateM K Kamel-
HBIM YIVIIM ¥ aHTpPAHUTaM MO3BOJM/IH IOCTABHTh MX B OMHH PsJ
H CYMTaTb €ro €JUWHBIM TEeHEeTHUYECKHM pSJIOM TyMYyCOBBIX YrJIeH.
JIpyrue cBOWCTBA, B YAaCTHOCTH CNEKAeMOCTb M Y/eJbHBIA BeC, Me-
HSIIOTCS O KPHBOH € MAaKCHMyMOM WJIM MHUHHMYMOM B 06.aactu
ra3oBbIX W XKHMPHBIX yrJei.

O6u1enpyHATO CYUTATh, YTO IEPEXOJ] yrJieH OT OJHOH CTajlHil
yriaedHKalHd K JpYyroil coBepllaJicsi TMOJ BJHSHHUEM TeMIepaTypbl
U JMaBJeHHs WJIH, KaK TOBOPSIT TeOJIOTH, II0J BJHSIHHEM Juareiesa
H MetaMopdH3Mma.

CTpyKTypHBlE H3MEHeHHs NpH MeTaMopdHusMe 3aKII0YaloTCs B
OTILEMNJICHHH TEePMHUYECKH MeHee YCTOHYMBBIX ATOMHBIX TPy 113
GokoBbIX Henefl. Ilpu 3TOM OZHOBPeMEHHO BO3paCTaeT CTEeTeHb
apoMaTHYECKOH KOHJACHCAIMH H TPOMCXONHUT YNOPSIIOYeHHE B3aHM-
HOTO PACTIOJIOMKeHHs MIOCKHX CETOK, KOTOPOe MPUBOJIMT K KECTKOi
cTpyKType, obnanaroweii Xyamed crnekaeMoctbio. B cooTBercTBHHU
¢ 5TMM BPSJ JM MOXHO TOBOPHTB, 4TO PaGOTHI MO Y/IbTPATOHKOH
CTPYKTYpE YIVIell OATBePKAAI0T BOSMOXKHOCTD H3MEHeHHs CreKae-
MOCTH yIJIeil B TeHEeTHUECKOM PsiIy 10 KPHBOH, TeM GoJee, 4TO yIiH
SIBJISIOTCS TOJMMEPAMH, a8 CIIeKaeMOCTh MOJIUMEPOB MOJ BJAHUSHHEM
BBICOKHMX TeMIMepaTyp W JaBJjeHHH MOMKET TOJBKO yXyIIIaTbCsl.

Mo HAWIKM NPeACTaBJICHUSIM MPOTHBOPEUHS BO B3NIsAax oGbsc-
HSIIOTCSL HeJOOIIeHKOH BJIHSIHUSI OKHCJIHMTEJbHBIX MPOLECCOB, KOTO-
phle BJHSUJIM HA XapakTep NpeBpallleHust yrieil HE MEHbIIE, UCM
MetaMopusM.

Uckyccrennas yraeduxkauust npn 325° B Tevenne 150 uacos
nokasana (cM. Taba. 1), uto Topd mMepeles B CTaAHIO rasOBBIX
yraeit (ecad o cremeHH yrieduKauu CyAMTb TO BBIXOAY JIETyuHX
BemecTs), a yrau Mapok [l u IDK —B CTaanio KOKCOBBIX. TToay-
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YeHHbIe NPOAYKTH M3 Topda M yriad Mapku [ faBaiu MOPOLIKO-
o0pa3Hblil KOKCOBBIH OCTATOK, a crekaemoctb yris ITDK cuusnaach
3a 96 wacos ¢ 20 no 12,3 equnuust (no meroxy MT'H).
Ta6nuua 1
Yraedukauus B aHa9PoGHLIX ycaoBuaXx (B %)

Tord Yroae mapku [§ Yroan mapky K

l'lpozxymbl vr Ccr HT vr Ccr HT vr cr HT

Hcxopnbiit 60,0 | 58,0 | 5,2 | 40,9 | 78,6 | 5,0 | 30,4 86,8 5,3
Yraeduuypo-
Banuut .| 34,8 | 75,7 | 5,1 | 24,3 79,4 4,6 |26,9(86,6| 5,0

I'upporennsauns yras mapku Jl npun 320° B npucyTCTBHH KaTa-
Jusatopa MoS; mosBosusa yepes 4 yaca NOJYYMTh MPOAYKT, KO-
TOPHIA NPH THTEJBHOM KOKCOBAHHM JaBaJj CIUIABJEHHBIH, CIek-
UIuHCS, BCIYYEHHBIH OCTATOK.

[Tpu uckyccTBeHHOHM yryedHKalUH ero B a’pOGHBIX YCJOBHAX
B TeueHue 9 yacoB npu 325° 1 B aHA’POGHBIX YCJIOBHAX B TEUEHHE
7 yacoB npu 360° MOMYYHIHCH NPOAYKTHI, KOTOPbIE MO BCEM MO-
KasaTeJisiM ObUIH HMIEHTHYHBL B IIEDPBOM CJy4Yae yIJIsAM CTeleHH
yraeduxkauuu I1DK u Bo BropoM ciyuae yroaam K (cum. Ta6a, 2).

Ta6auna 2
YraehHKauus ruapMpOBaHHOrO yras

D] =
[=9 =
£y X g
AapakTep KOKCOBOro
Yroas §-§ \'A P cr HF 23
. 3 ’g‘ KOpOJbKa g'g-
=5 o5
Ve £
=EN o
HUexopnwtit . . . .| — | 42,6 | Counwmiics 77,81 5,0 I
TunpupoBanneiit . .| — [ 53,1 | CnsaBrenssiil, crek-
wnkics, Benyuensntit | 81,7 | 6,2 | —
CnnaBieHHBIH, CIeK-
Yraeduunposansstit | 325° | 36,1 wHidcs 83,61 5,6 IDK
Crniekwniicst, cepeGpuc-
» 360° | 26,0 ThIi 85,5 5,3 K

PassenenneM MHKPOKOMIIOHEHTOB TpYINbl BHTPeHa  yrJel
Pa3JHYHBIX MApOK B TSKeJIbIX XKHAKOCTSX N0 YAEJRHOMY Becy Io-
JIy4aloTCsl HPOJAYKTHI Pa3/HYHOM CTeNeHW NOJHKOHAEHCAUHH, KaK

74

Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6

W TpH pasjeseHHH JIOOHX NOJMMepOB. DTH (PAKUMH NMO3BOJAIOT
CYAMTb O XapaKTepe HX NpeBpailleHuii B Npoiecce yriaeduKauun.
Bosiee TsxkeJble (PaKUMH ATHHHOIUIAMEHHBIX YrJed JalT MeHb-
1K BBIXOJ JIETYYUX BelIeCTB M 06/1ajaloT XyAleH CIeKaeMOoCTbIo.
C/efloBaTe/IbHO, H B IPUPOAHBIX YCJOBHAX, KOrJa MO BJIHSHAEM
Meramop(du3Ma NOBHILAJNACh CTeleHb MNOJHKOHIEHCALNH, CNeKae-
MocTb yraeit mapku JI yxyamanach, a He yJyuylllanacb, Kak 3TO
TNIPHHSITO CUHTATD.

Haspesna Heo6X0AMMOCTb OPraHH30BAThb NIMPOKHH OOMEH MHe-
HUAMH /51 [IPHBeJCHHS NpencTaBJeHHil 06 yrieoGpasoBaTelbHOM
npolecce B COOTBETCTBHE C HAKOMHMBLIMMCS GOTaThIM (haKTHUECKUM
MaTepHajoM, a TaKkKe YNOpPSAOYMTb CYIIECTBYIOLLYIO TEPMHHOJIO-
THIO, KOTOPasi JIO/IXKHA OCHOBBIBATbCSl HE TOJIbKO Ha reOJIOTHYCCKHX,
HO W Ha XHUMH4YeCKHX npejcrassenusx. CyulecTBylollas TepMHHO-
JIOTHS CO3JaeT GOMbLIME TPYNAHOCTH NMPU M3YUEHHH TeHe3Hca Yriel.
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HOBBIE JJAHHBIE
O CTPYKTYPE BBICOKOMOJIERYJIIPHBIX
YIJIEBOIOPOJIOB HE®TH

C.P.Cepruenxo, E.B.JleGegen, A, A MuxHOoBCKaAn
(Hucruryr negru AH CCCP, Mocksa)

IIpoBeseHbl  HCCIENIOBAHHA  BBICOKOMOJIEKYJSAPHBIX YIJIEBOO-
pomoB He(dTH, HE NMOABEPraBUIHXCHA BO3ACHCTBHIO BBLICOKHX TeMIle-
paryp.

[Tokasano, uto 3aMeTHBIE XHMHUECKHE H3MEHEHHSI BBICOKOMO-
JIEKYJIIPHOH YTJIEBOJIOPOAHON 4YacTH HedTH NPH IJHTCIBHOM Ha-
rpeBaHHH OGHapyxuBaloTcs npu Temnepatype 300° u Brime. [lo-
STOMY OTTOHKY JIETKHX H CPEJHHX YacTell HeTH (BBLIKHUITAIOMUX [0
325—350°) npousBoausiu npu Temmeparype 215—250°. Pasnc.e-
HHe ¥ MupepeHUHanuIo BHICOKOMOMEKYJISIPHON uacTn HedTH ocy-
IIECTBJIAMA C MOMOILIBIO TAKUX METONOB, KaK XpoMartorpadus, Mo-
JIEKyJIIpHast TeperoHka, KOMILIeKcooGpa3oBaHue ¢ KapOaMHIOM,
JEHCTBHE CENEKTHBHBIX PAaCTBOPHTeJEH. YTJEBOAOPOAHI, BblAEJEH-
HBI€ H3 TSIXKeJION YacTH HedTel pasyaHYHBIX MecTopoxaeHHiH CoBer-
ckoro Coiosza (Mosexy/1apHBI Bec Bhime 300 u TemmepaTypa Ku-
nenust 325—650°), noaseprasid AeTaqbHOMY HCCJAEJOBAHHIO C HC-
TMOJb30BAaHHEM GOJIBIIOTO KOMILIEKCA XUMHYECKHX M (DH3HUCCKIIX
METO/I0B, BKJIIOUAS:

1) okucienue mnepMaHraHaTOM KaJMsl — AJs 0Ka3aTesbCTBA
KOJIHYECTBA H TOJIOXKEHHSI 3aMECTHTeNedl B GEH30JbHOM KOJIbLE;

2) u36upaTesbHyI0 KaTaJlUTHYECKYIO AETHAPOTEHH3ANHIO B NPH-
CYTCTBHH IJIATHHBl HA YIJe — JJIs J0Ka3aTeJIbCTBA HAJHUAS reKca-
METHJIEHOBBIX KOJIell;

3) HHOppakpacHyl0 H yJIbTPa(HOJETOBYIO CIEKTPOCKOMHIO —
/Il XapaKTePUCTHKH OCHOBHHIX CTPYKTYDHBIX 3BEHbEB MOJIEKYJIHI,

4) xommaekcooOpasoBaHue ¢ Kap6aMLIOM — /s [0Ka3aTelb-
CTBa IIPHCYTCTBHSI JJHHHBIX HEPAa3BETBJEHHBIX Napa(HHOBLIX Ie-
el B BBHICOKOMOJIEKYJISIPHBIX YIVIEBOZOPOAAX He(TH.

HauGosiee meranbHo Gblia HccaenoBaHa JeBOHCKas HebTb Po-
MaUIKMHCKOTO MecTopoxaeHusi. IlosiydeHHble B HallleM HCCJeq0Ba-
HHH HOBBbIE IKCIIEPHMEHTaJIbHble AaHHBIE [I03BOJSIOT c/eNaTh CJe-
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JAyIOllHe BBIBOABI O CTPOCHHH BBICOKOMOJIEKYJISIPHBIX YIJIeBOOPO-
JI0B He(TH.

3a HCK/IOUEHHeM HeGOJbIIMX KOJHYeCTB MapadUHOBBIX yIJe-
BOJOPOJOB BCE MOJIEKYJbl BEICOKOMOJIEKYJISiPHBIX yTJeBOJOPOAOB
He()TH MMeEIOT CMelllaHHOe HJIH rHOpHIHOE CTpOeHue, T. €. COAep-
JKaT B CBOEM cocTaBe napaguHOBLIE, HHUKJIonapaduHHOBLIE H apo-
MaTHUeCKHe CTPYKTYDHEIE 3BEHbS.

Cpein apoMaTHUeCKHX CTPYKTYPHBIX 3BEHBEB B MoJieKyJlax
‘BBICOKOMOJIEKYJISIDHBIX ~ YTJIEBOJOPOJOB  MCC/IE/IOBAHHBIX Hedreil
npeo6sanaoT HapTaJIHHOBHE H GeH3oabHble SADA; MOMHIUKJ/INYE-
CKHe KOH/JCHCHPOBAHHbIE apoMaThyecKHe CTPYKTYypbl B HCCJICLO-
BaHHBIX CBLIPHIX HedTAX MPUCYTCTBOBAJH JHALIL B He3HaYUTeJabHbIX
KOJIMYEecTBaX WJH JKe COBCeM He OBbLIHM BblAEJEHHI.

COOTHOIIEHHE PA3JHYHBIX TPy BBICOKOMOJEKYJISPHBIX yIJe-
‘BOIOPOAOB U HX CTPYKTYpPHO-TpyNmoBas xapaKTepHCTHKa TipuBe-
Jeibl B Tabaule,

KomanuecTBO KOJMEW: Jlossi C-atomoB, %
Hons cpegd .

BBICOKOMO- ¢ , s

. . JIeRY AP~ z LI =
I'pyrnina yraeBofOpPooOB HBIX yrJie- seero apomaTii- S é g 5 %
BOJOPOJIOB, HECKHX Sx 8w | 8%
% '3 =9 d| &0
=3 = em w o

TlapaduHoBBIC H HUKJONAPA-
¢uuoBRE . . . . . . .| 38=50 | 0,3—2,5 0 56—92| 8—44 O
Tomosiors Gensoaa (MILA)*| 14—25 2—3 0,8—1,5/50—64|16—30{16—24
T'omonorn Hadranuna
(KBILAY** . . . . . .| 20—40 3,5—4% 2—4 |25—35| 8—28{40—09

* MIIA — MOHOIUKJIHYECKAsT apOMaTHKA.
** KBIIA — KoujeHcHpoBaHtas OHIMKIHYECKast apoMaTHKa.

Cpean BHICOKOMOJIEKYJ/ISPHBIX TOMOJOToB Gensoda mpeobia-
NA0T TpexsaMeuleHHple; JH- H MOIO3aMelleHHble TPUCYTCTBYIOT
B HeGOJBIIHX KOJHUCCTBAX. 3aMeCTHTeIH B OGeH30JbHOM KOJblle
Tpex3aMelleHHbHIX [OMOJIOrOB GEH30/1a HAXOAATCS TVIaBHBIM 06pa-
30M B rnonoxenusix 1, 3, 5, u 1, 2, 4.

Metox H36HpaTEJNbHONH KaTaJqUTHUECKOH JernjporeHH3aunun
T103BOJIM/ YCTAHOBHTb, UTO COOTHOIUEHHE MSTH- H INECTHYICHHBIX
KoJel, KoJiebaeTcss TpHOAH3UTeNbHO B mpefenax 2:3 —1: 1.

[TokasaHo, uTo NpH AJIHTENIBHOM HarpeBaHHH BBLICOKOMOJIEKY-
JISIPHBIX apOMAaTHYECKHX YIVIEBOJOPONOB He(TH NPH 300—350° 06-
pasyercsl 3HaYHTEJIbHOE KOJHYECTBO MOJNUIHMK/IHIECKHX KOHACHCH-
POBAHHBIX aPOMAaTHUECKHUX CTPYKTYP.
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CepHHCTHIE COENHHEHHS KOHUEHTPHPYIOTCS BMeECTe ¢ apoMarH-
YECKHMH YIVIEBOAOPOAAMH € KOHIEHCHDOBAHHLHIMH SIAPAMH, YTO
YKasbiBaeT Ha CTPYKTYPHYI0O GIHMS0CTb HX € 5TOH IPYNNO# yrieso-
JOPOOB. '

TMosyueHHBle  3KCIEpUMEHTAJIbHBIE JaHHbIE CBHAETEJNbCTBYIOT
O TOM, YTO CYIIECTBYET TECHasi TeHeTHUYeCKasl CBS3b MeXLY BBICO-
KOMOJIEKY/IDHBIMH ~ apDOMAaTHYECKHMH YIJIeBOJOPOAAMH H TeTepo-
OPraHHYeCKHMH COEJJHHEHMMH (CepaopraHHYeCcKHe COeMHHeHHS,
CMOJIBI, acajibTeHbl) BBICOKOMOJIEKYJIIDHONH YacTH HedTH.
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HAYYHBIE OCHOBBI CMHTE3A AJIKWJI-
U APUJI®EHOJBHLIX MPUCAIOK K MUHEPAJIbHBIM
MACJAM U MOTOPHBIM TOIJINBAM

B. AN Hcaryasnn, B.H. TemroBa

(Mockoeckuti negranoit uncruryr ux. 4. M. I'y6xurna)

[IpumeHeHye NMPHCAZOK K CMa30uHBIM MacjaM HMeeT CBOeH
IIeJbl0 yJyulleHHe TaKUX CBOHCTB Mace)l, KakK, HanpHMep, TepMo-
OKHCJ/IHTeJIbHAs CTaGUJIbHOCTb, JaKooGpa3oBaHHe, MAUCIEPrHpyIo-
e (MOIOIIKE), AHTHKOPPO3HOHHBIE, HeNpecCaHTHhle CBOHCTBA
¥ Ap. B 3aBHCHMOCTH OT TOro, yJyduiaeT NPHCAJKa OJHO WJIH He-
CKOJIbKO CBOMCTB MacJjla, pasJjiHyaloT OfHO- H MHOTOQYHKLHOHAJb-
Hele npucaakd. Jls yJayumieHHst CBOHCTB CMa3OUHBIX Maces HaM-
6oJblllee 3HAYEHHE MMEIOT MHOrOQYHKIHOHAJIbHBIE NMPUCAJKH.

CucreMaTHUeCKHe HCCJIEOBAHHSI B 00JacTH CHHTe3a H H3yue-
HHSl CBOMCTB 3aMelleHHBIX ()EHOJIOB OKa3aJH BO3MOXHOCTb HC-
N0JIb30BAHHSl MX B KaueCcTBe HCXOIHHIX BELUEeCTB AJisl CHHTe3a MNpH-
CaJloK M YCTAHOBJIEHHSI CBSI3H MEXJY CTPOeHHeM MNOCJIeJHHX M HX
cBOlicTBaMH. ODTO HanpaB/eHue sBJSeTCH OAHHM H3 HanGogee
BaXHBIX.

3amelneHHbie QeHOMbl, KaK TaKoBhble, 06/MajaloT Majoi sddek-
THBHOCTBIO B CMHICJE YJy4illeHHs CBOHCTB Maces, [losiyueHHEle Ha
OCHOBe 3aMelleHHHIX (DEeHOJIOB cepaopraHuyeckHe M ¢ochopopra-
HHYECKHE COeJAMHEHHs! NPeACTaBJAIOT Co0oi 3(¢eKTUBHBIE NpPH-
CaJIKH.

B Hacrosimieit paGoTe BlepBble Obl CHCTEMATHUYECKH HCCJE0-
BaH CHHTe3 cepa- M (ochopopraHHUecKHX COelMHEHHHA HAa OCHOBe
3aMmelieHHBIX ¢eHosoB. Kpome pa3paGoTKH MeTOH0B NOJyUYEHHS
3aMeHIleHHBX (eHooB Ha 0a3e HedTSHOro ChHIPbSl, CHHTE3HPOBAHO
60JIbILIOE KOJIHUECTBO CYJIb(GUAOB, AHCYAbPHAOB H NOJUCYIbGHLOB
3aMelleHHbIX (EHOJIOB M Ha MX OCHOBe — Nu3(upoB autHOdochop-
Hoit kucaothl. CoJMH HX TpPeACTaBJAfIOT coO0OH COeJHHEHHS,

' XOpOIIO pAacTBOPHMLIE B MHHEPaJbHHIX Macjax H IIpH a06as-
JIEHHH K MacjaM [pHIAoUIHe UM BBICOKYIO TE€PMOOKHCJIHTENbHYIO
craGuAbHOCTh, AMCOeprupylomue  (Morolue), JAeNpecCaHTHHE,
aHTHKOPPO3uiiHble CBONCTBA; OHH TIPEOTBPAIIAIOT TaKXe JaKoob-
pasoBaHne.
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B pesysabprate o6o6menHs LaHHBIX GOJIBIIOTO 3KCIEPHMEHTAMb-
HOTO Marepuaja BbIBHJACh BO3MOXKHOCTb CHHTE3a MPHCALOK C
3aflallHbIMH  CBOHCTBAMH M 3aJI0XKeHBI HayuHble OCHOBBI CHHTe3a
NPpHCALOK K MacsaM, MexaHusm AefiCTBHS MHOTO(MYHKIHOHALHBIX
IPHCAJOK OYeHb CJIOXKeH. B Hacrosiliee BpeMsi BBISIBJIEHO JIHMIIb
BJIHAHHE OTJCJMbHBIX (DYHKIHOHAJBHBIX I'DYIIN Ha OTAC/JbHLIE CBOH-
crBa Maces. ONHAKO He NOMJIEXKHT COMHEHHIO, YTO MHOrO(QYHK-
MUOHAJbHbIE IIPUCAJKH OKa3blBAIOT KOMILJIEKCHOE BJIHSIHHE HA H3-
MeHeHHe 3KCIIYaTallMOHHBIX CBOHCTB Maced.

I obecredcHns yIOBJETBOPHTENbHOH paGoTHl (HOPCHPOBAH-
HbIX, C HANpSXKEHHLIM PeXUMOM paboThl JABurateseil HauGoJibiee
3Hayenue HMeeT AMCNEPrHPYIOLlee CBOHCTBO MPHCAZOK MPH OHO-
BpEeMEHHOH JOCTATOUHOH TEePMOOKHCIHTENBHOH CTaOHJIbLHOCTH,

Ho6aB/1cHue NPHCAAOK K MOTOPHBIM TOMJIMBAM H 3HEpreTHYe-
CKHM MacJaM HMeeT CBOEH LeJbio NPeJOTBPATHTb aBTOOKHCJ/EHHE.
[Tpumensiolinecs B HacTosILlee BpeMsl NPHUCALKH (HHTHOHTOPBI) —
napaokcuau(@eHHaMuH, JApeBecHass CcMoJa — ABJASIOTCS  JHO0
Mafo3(Q(eKTHBHBIMH, JHOO MaJoOCTYIHBIMH.

OnHMM U3 HanpabJeHHil CHCTEMATHYECKOTO H3y4YeHHsi CBOHCTB
3aMeHIeHHBIX (DEHOJIOB fABMJIOCH H3yYeHHEe CBOHCTB 3KpPaHHPOBAH-
UBIX (PEHOJIOB. YCTAHOBJEHO, YTO 3KpaHHpPOBaHHblE (EHOJBI B 3a-
BHCHMOCTH OT Pa/IMKaJIOB, 3aMeIIaloIUX BOAOPOALI B MOJOMKEHHUSIX
2,6 10 OTHOILEHHIO K (DEHOJBHOMY THIPOKCHJY, SIBJASIOTCH d(deK-
THBHBIMH ~ AQHTHOKHCJHUTEJAbHBIMH MPUCANKAMH JJisl  BPEMEHHOIO
nperoTBpallenust (XHMHUYECKOl CTa6uJAM3alMH)  aBTOOKUCJEHHUS
KPEKHHT-6eH3UHOB, 3TH/IMPOBAHHBEIX GEH3WHOB, KPEKHHT-KEPOCHHOB
U, B OCOOEHHOCTH, HEPreTHYeckux macest.

OHepretuueckne macaa A/ CTPOSILIMXCSA THAPO3JIEKTPOCTAHIHK
NPOU3BOASAT M3 CEPHUCTHIX HedTeil. BeaeacTBue Hanuuusi B Hux
cepbl OHH 06J/1a7al0T GOJBIION CKJAOHHOCTBIO K ABTOOKHCJIEHHIO.
YcraHoBJaeHO, UTO NpH jgoOaBke B Takue Macaa 0,29% skpaHHpo-

. BaHHOro (peHosa (rtuna 2,6-1u1peTHyno-6yTua-4-MeTnadenona) as-
TOOKHCJIEHHE NPELOTBpAaLiaeTcs,

TIockoubKy 3aMelueHHBle (PeHOJIBI fBJSIOTCS HCXOXHBIMH IIPO-
JYKTaM¥ JAJs1 CHHTe3a IpHCafioK, peHTabesbHoe NPOU3BOJCTBO HX
HMeeT peniamlulee 3HaueHHe B MpobaeMe NPOH3BOACTBA NPHUCAJOK.
ITpennoxeH HOBBIH OOHMMI MeTOJ MOJYy4YeHHSI 3aMeUleHHBIX (heHo-
JIOB, KOTOPBIH MO3BOJSIET CO37aTh HENPEePLIBHLIH MPOLECC NPU KO-
JIHYeCTBEHHOM TIpeBpAICHHH (eHosa U OJNe(PHHOB B NPHCYTCTBHH
KaTHOHOOOMEHHBIX CMOJL.

PesyabTaThl NpoBe/ieHHBIX HCCJAe 0BAHHH HCIIONB30BAHBI B NPO-
MBILLJIEHHOCTH.
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JAETNJIPOTEHN3ATIIVISI IEHTAMETHJIEHOBBIX
YIJIEBOJOPOJIOB B TPUCYTCTBHN
HNJATHHUPOBAHHOI'O YIJf

T A Hapmmruna H WA IMyiikun

(HAucruryr opeanuueckoii rumuu
um. H. J. 3eauncroeo AH CCCP, Mocksa)

Heruaporenusanus yriaeBOoAOPOAOB UHMKJOIEHTAHOBOINO psAa
NOA BJHSHHEM IVIATHHOBOTO KAaTaJH3aTopa BbI3bIBAET MHTEpeC
npuHUMNHMaabHoro xapakrepa. H. JI. 3eannckum 6bJI0 mOKa3aHo,
UTO UMKJIONCHTAH M HHUKJOTrentaH BelyT ceGs uxHauddepeHTHO B
YCJIOBHSIX JeTHAPOTeHU3alHOHHOTO KaTalH3a IPH TeMreparypax He
shiiie 300° B MPHCYTCTBHH MeTaJIOB 8-f IPyNmbl NepHOAHUECKOH
cucreMmbl. H. JI. 3eaunckuMm, bB. A. Kasauckum u A. ®. IMnars
YCTaHOBJIEHO, UTO B aTMOc(epe BOAOPOJA B TeX XKe YCJAOBUSAX LHKJIO-
NMeHTaHOBHIE YIJEBOAOPO/BI IPETEPNEBAIOT THIPOTeHONH3 C PACKPHI-
THEM LHKJA.

B Hacrosiue#t paGore HaiijieHo, uTo NpH GoJiee BHICOKOH TeM-
nepatype M NOHHMIKEHHOM [daBJIeHHH LHKJOIEHTaHOBBIE YIJIeBOJIO-

ﬂernnporeuuaaunn MATHYJICHHBX UHKAAHOB

BbixoA LUKJONEHTa-
JAHEHOBBIX YIJeBOAO-
ponos, %
. Temnepa- Brixon
Yraesozopon KartaJnausa- Ha npomnyv-
TYP2, °C | 1a, Bec. %|ya xaranu- luerbeﬁ
sat YrJ1eBojo-
poa
[[MKJOMEHTAH .« . + + « + « « .« & 500 91,5 7 6
» e e s a a v e e 550 85,7 10 8
m e e e e e e . 600 80,6 11 9
» B OTCYTCTBHE KaTaJH-
38TOPA & v v v e e e e e e e s 600 89,9 0 0
MeTH/LHKJ/IONEHTaH « « » « .+ + . . 600 80,0 20 16
6 3akas Ne 1010 81
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poAbl OOHAPYXKHMBAKOT CKJIOHHOCTb K AerHiporeHusauuu. Tak,-mpu
600 u 20 um Ha 5%-HOM Pt-yriie mpOHCXOAMT OTILENJEeHHe BOJO-
POMHBIX aTOMOB B MOJIEKYJ/IaX NMATHYJIEHHBIX IIMKJIAHOB C 06pasoBa-
HHMEM COOTBETCTBYIOIIMX LHKJIONEHTEHOB H  IIHKJIOIECHTAIHEHOB,
npuyeM rvyOHHA NpeBpallleHHs B IOcJaefHHe jgocturaer 9—16%
3a ONHH IPOXOJ.

MakcumanbHoe npespallieHHe IHKJIONEHTaHA B HHKJIONEHTa-
aueH cocrasisier 9%, npHueM B KaTaJH3aTe COAEPIKUTCA NPHOJIH-
3UTEJIBHO TaKOE 2Ke KOJHYECTBO IMKJIONEHTeHaA.

IlpeBpalienne MeTHJILHKIONEHTAHA B COOTBETCTBYIOIIHI IIMKJIO-
NeHTaJAMeHOBHIH YIVIEBOZOPOJ, JOCTHraeT GoJblueil riyGuHb (10
16%). B stoM cityqae, Tak e KaK H IPH AETHAPHPOBAHUH IHKJIO-
NEeHTaHa, B MPOAYKTAX peakUHH IMPHCYTCTBYIOT NSATHUJIEHHBIE
HHKJIEHB.

YcnemHoe NpoTeKaHHe peakudH AETHAPOTEHH3AUUH ISTHYJICH-
HBIX LUKJIaHOB O0ecreuMBaeTrcss He TOJIBKO NPHMeHeH#ueM 3¢ dex-
THBHOTO KaTaJH3aToPa, HO H HCIOJb30BAHHEM YMEHBIIEHHOTO AaB-
JIEHHS, TIO3BOJISIONIETO PE3KO COKPATHTh COMYTCTBYIOLIHE MPOLECCHI,
B 4aCTHOCTH, MOJHMEPH3aLHI0 06Pa3yIOMHUXCH IUKJIOAHEHOB.

[TocKoNMbKY CTPYKTYpa MATHWIEHHBIX IMKJIAHOB He COOTBETCT-
BYeT CeKCTeTHOH MOJe/M IJIaTHHOBOIO KaTaJqu3aTopa, Cjeayer
TNPeANOJOXKHUTh, YTO AETHAPHPOBAHHE 3THX YIVIEBOAOPOAOB HA TJa-
THHOBOM KaTaJIM3aTope, TaK Xe KaK K Ha OKUCHBIX KaTajqH3aTopax,
nporekaer no peGepHoMy MexaHusmy. HekoTopeiM moaTBep:Kie-
HUEM TaKOro NPEeANOJOXeHHs CJIYXKUT YCTAHOBJIEHHBIH HaMH (akT
NeTHJPUPOBAHMS H.INEHTaHAa B IPHCYTCTBHM IIATHHOBOTO KAaTaJH-
saropa npu 600° nox yMeHbIUEHHHIM AaBJeHHEM. B 3THX YCJIOBHSX
peaxuusi NerHAPDHPOBAHMSA H.IIEHTAaHA TNPOTEKAeT C BHIXOAOM aJKe-
HoB 1o 20%. ITpeanonoxkenue o peGepHOM MeXaHM3Me peaKIHH
JETHAPOTeHH3AlMH IMKJIONeHTaHa B NPHCYTCTBUH IJIATHHBI COIVIA-
cyeTcsl TakxKe ¢ TeM (PaKkToM, YTO B IIPOAYKTAX PeaKIHH GLLT HaHAeH,
MOMHMO IHKJIONEHTa HeHa, LHKJONEHTEH.
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O IPUPOJIE CEPA- -
M A30TOPTAHMYECKHNX COEJWHEHHMH HEOTH

I".Tansnepn, HHH Beanuarep, E.H. KapayaoBa,
B.I.JJykpAHEHALA

(Hucruryr negru AH CCCP, Mocksa)

YcraHoBJeHO, YTO OpraHHYecKHe CyJbduIpl TJIaJKO TpeBpa-
WanTcs B CyJbPOKCHAH, B KepoCHHOBHIX (DPAKIUHAX POMAIUKHH-
cKoit HedTH Ha J10JI0 Cy/Ib(HAOB npuxoautcs ceuime 50% oT cym-
Mbl CepaopraHuYecKHX coelvHeHHH. IlepeBosoM B Cy/bGOKCHAB H
TMOCJIEAYIOIUM XpoMaTorpadupoBaHueM Ha CHJHMKarejae YyAaercs
OTAEJNHTb CYJbGOKCHABL OT YIJIEBOJOPOAOB H OCTAJbHHIX TDPYIIl
cepaopraHUUecKHX COeRHHeHHH (THO(EHOB, B YAaCTHOCTH), COXpa-
HSIIOIUXCS B HeusMeHHOM BHAe. CocTaB OCHOBHOH MAacchl cyJibo-
KCHIOB, BBIJIEJEHHHX H3 DOMAIIKHHCKOIO KepOCHHA, OTBeya-
er ¢opmyne C,Hy, 2SO (cysabdoxcuaam HaChILUEHHBIX  THO-
ounukaanos). CTpoeHne HMCXOIHBIX CYJaAbGHUIOB MOXeT OBITb
M3yUeHO KaK IO NPOXYKTaM OKHCJeHHs, TaK M IOCJe HX pereHe-
pauyH.

AnMaIoMETpHYECKHM THTPOBaHHEM HedTe#l H He(DTENPOLYKTOB B
HEBOAHBIX Cpefax (NOTEHIHOMETPHYECKHM METOAOM), MpPHMEHSsis
06paGoTKy YKCYCHBIM H (TajleBHIM aHTHAPHAAMH, YAAJIOCh AUG-
GepeHUUaIbHO ONPeleNUTh COAepXaHHe B HHMX IePBHYHBIX, BTO-
PHYHBIX H TPETHYHBIX AMHHOIDYINl ¥ CYMMapHOe COAepiKaHHe
OCHOBHOrO as3ora. THTpoBaHHeM B aUETOHHTPHJIE 3STH OCHOBA-
HHSI MOTyT OBITH Mojpa3fiefieHbl Ha HACHIUEHHBIE W HeHacHIIIeH-
HBIE.

YcraHossedo, uto nmpH o6paborke nedredi u HedTENPOLYKTOB
aJIOMOTHAPHAOM JIHTHA HeHTPaJbHHH a30T MOYTH Haleo npeBpa-
uiaetcsl B OCHOBHBIE (OPMBI, cpeldH KOTOPBIX MpeoliafaioT Tpe-
THYHEIE.

B HCXOOHEIX HeTAX OCHOBHOH a30T Obll NPeNCTaBJeH HCKIQ-
YuTeJIbHO TPEeTHYHBIMH ¢GOpMaMM, a HeHTpaJibHBIH — aMHJaMh
KHCJIOT.
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B aucruwiiarax, nonydaeMeix 3 APyruX TOPIOYHX HCKOTIAEMBIX,
KaK CpEf OCHOBAHHH, TAK U CPEIM aMHJOB KHCJIOT IPUCYTCTBYIOT
3aMeTHble KOJIMYECTBA BTOPHUHBIX (opm. [lepsuunble amunorpyn-
O OGHapyKeHBl TOJNBKO B 06pasuax oco6blX GHTYMOB 3 oGHa-
JEHHH, Ille HX Ha/lhuHe, IIO-BHUAHMOMY, CBSI3AHO C COBPEMEHHBIMH
OGHOXHMHYECKHMH TpeBpalleHHSIMH,
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A30TUCTBIE COENMHEONNA - '
IO KHOY3BERKNCTAHCKNX HE®TEN

C.L.TyenHcEKasa

(Cpedne-Asuarcruii cocydapcreennviii ynugepcurer um. B. H. Jenuna,
Tawxkent)

AsoTiicThie coeuHeHHs B HedTsX OGBIUHO COAEpXKATCS B He-
3HauHTeNqbHBIX KosuuecTBax (0,1—0,2%) H TOJBKO B CEPHHUCTHIX
HeTAX KOJIHYecTBO a3oTa gocturaer 0,8—19%: Usyuenue npupoan
a30THCTHIX COEJHHEHHH CBSI3aHO C BONPOCAMH MPOHCXOXKAEHHS H
npeBpalueHusi Hedreil. A3or B HepTH M ee THCTU/JIATAX NPEACTAB-
JieH TIJIaBHBIM 06pa3oM B BHAE MHPHIMHOBHIX, XMHOJHHOBHIX, H30-
XHHOJMHOBBIX NPOU3BOAHEIX H 60Jiee CJIOXKHBIX KOHAEHCHPOBAHHBIX
CHCTEM NHPUIMHOBOTO fJpa C MATH- ¥ WIECTHUJIEHHBIMH Ha(TEHO-
BBHIMH HUKJAaMH. DTH a30THCThIE COEIAMHEHHSA B JIMUTEpAType 4acTo
Ha3LIBAIOT «aJKaJOHAaMH HedTH» B CBSI3H C TeM, UTO B CTPYKType
aJKaJIOUJOB H a30THCTHIX OCHOBaHHH ecTb MHoro o6uiero. Hedrn
IOxHoro Ys6ekucrana comepmaT 3HaUHTeJNbHblE KOJHYECTBA Cephl
u asora. OOBEKTOM [ HCCIelOBaHMs ORLIAa B3ATa LIKpOKas
dbpakuusi (118—320°) mkapkypraHckodl HedTH,

BhigeneHne a3oTHCTHIX COEHHEHHI TPOH3BOAHJIOCH 06paboT-
KOH cepHOl KHCJIOTOH; HJsI yCTAHOBJEHHs YCJIOBHH Haubosee
NOJIHOrO HM3BJIEUEHHs] a30THCTBIX COeNMHEHHH BapbHPOBAJHCh KOH-
IeHTPALWsT CePHOH KHCJOTHI, TeMIeparypa H BpeMsl IepeMellH-
Bauus. Jlyumee wussneuenne (40%) nocruraercs o6paGoOTKOR
¢dpakuun, noporperoit 1o 60°, 25% -Ho# cepHON KHCJOTOMH NpH nepe-
MellliBaHHH B TeyeHHe 1 yaca; ¢ TOU e KOHIeHTpalUeH KHUCJIOTHI
NpH TPEXYacoBOM NepeMelIHBAHMH [IPH KOMHATHOH TeMIepaType H3-
Baekaetcss 36% ocuoBanuit. CymMma asotucteix ocHoBauuit (0,18%
Ha (paxuuio) npeiacrasiaser co6oi TeMHO-OypYyI0 KHIKOCTb C Xa-
pPaKTepHEIM XHHOJUHOBHIM 3amaxoM. OHa meperonsieTcs npu oSeid-
HOM naBjeHun (730 mm) Ges pasnoxkeHuss B mpemesnax 250—300°
ds 1,033; np* 1,5689, Temneparypa 3acTeiBaHus — 4°, comepxa-
Hue aszora 5,87—6,3%. s BbleTeHHs HHAMBHUAYAJbHBIX COeXHHE-
HHE 3Ty CMechb OCHOBaHHWH ()pakUHOHHPOBaJH B BakyyMme, U3 ow-

85

Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6

JeNbHBIX (paKuuil nosydyeHnl nuKparthl. B pesysbrate apo6HOil
MepeKpPUCTaIM3aUNH H PACLICIVIEHHS OTHACJbHBIX IHKPATOB yAa-
JIOCh WACHTH(OHLHPOBATD HEKOTOPblE XHHOJHHBL: 2,3-IHMETHJI-8-
THIXHHOJIMH, 2,3-AMMeTHJ]-8 H.NPONHAXMHOJHH H 2, 3, 4-Tpume-

THJ-8 H.IPONMIXHHOHMH, KOTOPble 0XapaKTepPH30BAHB PAAOM MpO-
H3BOJIHBIX CY/1b(ATOB M MepKypaTos.
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HOBBIII CIIOCOB KOHBEPCUN YTJIEBOJXOPOJIOB
C IPUMEHEHVEM JKEJE3A
KAK HEPEHOCYMKA KHUCJOPOIA

N.M.Aproxos

(Jenunepadcrul Hayuno-uccaedosareabckui URCTUTYT
no nepepaborke HEPTU U NOAYHLEHUIO UCKYCCTBERHOZ0 audrozo Tonauea)

CylnecTBylOIHe CNOCOGH —MOJYYEHHS MEIUEBLIX TEXHOIOrHye-
CKHX Taz20B (TakHX, Kak BOMOpPOJ, CHHTE3-ras, CO; u Njp) u3 TBEp-
JIOTO, XKHAKOrO H ra3006pasHOro TOIJIHBA C NPHMEHEHHEM SJICKTPH-
yeCKOro TOKAa, BO3JyXa, KUCJIOPOAa W BOASIHOrO mapa, Kax mpa-
BHJIO, He TO3BOJSIOT TOJYYHTb OTHOCHTEJBHO JAelleBbie rashl. 310
OGBSICHSIETCS CJIOXKHOCTBIO TEXHOJIOTMYECKOH CXeMBI, BBHICOKHMH
KamuTaJbHBIME  BJIOXKEHMSIMH H 3HAUHTEJbHBIMH 3KCILIyaTalHOH-

HBIMH 3aTpaTaMH.
Hawu6osee HU3KYI0O CTOHMOCTbL HMEIOT TEXHOJOTHYECKHEe Tasbl,

noJlyyaéMele pasiuYHBIMH CIOCOGAMH KOHBEPCHH YIVIEBOLOPOLOB.
BaxkuefiluuMya croco6aMy  KOHBePCHU YIJIEBOLODOJOB SIBJISIIOTCH:
KOHBEPCHsI B TIPHCYTCTBHH BOJSHOTO 1apa, OKMCIUTENIbHAS KOHBED-
CHSE C TIOMOIIbIO KUCJOPOAA HJIM OBOrallleHHOTO BO3AYXa H KOMOH-
HHPOBAHHUs! «IapO-KHUCJIOPOLHAA» KOHBEPCH.

O6muii BHA peaxiuit yKasaHHBX CMOCOGOB KOHBEPCHH CJie-
JIVIOIHH:

CoHum + (1 4 X)HsO = (0,5m + n + x) Ha + (n— x) CO+

C,Hpm + 0,5 (1 + x) 03 = 0,5 nHy + (1 — x) CO + xCO, + Q2, (2)
CHm +0,5(n 4+ x —y) Oz + yHsO Z0,5(m + y)H, +

+ (1 — x) CO 4 xCO4q 1= Q5. 3)

[as HaraspsocTd ypaBHeHHs (1) — (3) HanmHCaHH 6e3 BOAHI,
obpasylolueficsi B POLYKTaX PeakiluH, KOTOpas MOJYIaeTcs B KO-
J1dyecTBe, 3aBHCSIIEM OT TeMIepaTypHl.

UncTo KUCJOpOAHAs KoHBepousi (ypaBHeHue (2)) uMeeT orpa-
HIlYeHHOe NpHMEHEeHHe BCJENCTBHE KOHCTPYKTHBHBIX TPYAHOCTEH,
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CEeNH(UUECKOTO COCTABA Ta34 H  BBICOKHX SKCIUTyaTalMOHHbIX
3arpar. HauGonee skonoMmuna u pacnpocrpanena kouBepcus
HCTO BOAsHas, T. €. no ypasuenuo (1) ¢ BHemHHM 0060TpPeBOM.
Onnaxo u B 3TOM cayyae TEXHUKO-SKOHOMHYECKHE MOKA3aTeJH po-
Liecca He NMO3BOJIAIOT NOCTUTHYTh HUSKOH CeGeCTOMMOCTH nosayyae-
MBIX TIPOJYKTOB KOHBEPCHH.

Bce usBectHble MeTompl KOHBEPCHH yIJIEBOLOPONOB, KaK CJre-
AyeT u3 ypaBHenuit (1) — (3), mpusonsit k NOJIYYeHHIO B KayecT-
BE TOTOBLIX TPOAYKTOB CMECH a30B, COCTOANMX B OCHOBHOM H3
Hs, CO u CO,. Curenosarensro, mis NOJTlyYeHHsI BOAOPOAA Heo6-
XOAMMO 1160 pasjesleHHe YKa3aHHOH CMeCH rasos, JIMOO KOHBep-
cust CO u mocsenymomee pasnesiende, J1u6o, HaKOHel, MpHMeHe-
HHE M3BECTHOTO KeJle30-IIapOBOTO METoa.

B JlenHWU paspa6oran Hosbiit crnoco6 KOHBEPCHH YIJIEBOJO-
POIIOB, TO3BOJSIOIHA NOMYYHTb CPA3y TEXHHUECKH YHCTLIf BOJIO-
POA,  ONHOBPEMEHHO C CHHTe3-rasoM H cMeckio CO; u N, 3rot
MPOLECC OCYIIECTBJACTCS Ha KaTaJM3aTope, CONEPIKAUIEM K30
(15—50%), B Tpex peakropax, MPHYEM B OLHOM HIET Pasorpes
Karanusaropa, BO BTOPOM — BOCCTAHOBJEHHe, a B TPeTbeM —
OKHCJIEHHE 3KeJe3a.

IIpu pasorpese Bmiropaer wacrs YIJ1€poza, BBLIAEJSIIOIETOCS Ha
[IOBEDXHOCTH KaTa/lu3aTopa INPH BOCCTAHORJIEHHH Ke/e3a yrie-
BOLOpojaMH, Tpu 3ToM oGpasyercss cMech COy u N, (rassr pere-
nepauun). Tlpu BoccranoB/eHHH o6pasyercst cmech BOJOpO/a,
OKHCH YIVIEPOAA H YIVIEKHCJIOTH, T. €. CHHTE3-Ta3, a NIPH OKHC/ISHHH
KeJ1e3a BOASIHEIM NapOM 06pasyercsi BOOPOI.

IIpouecc komBepcuu yraesonopogos mo merony JlenHHH ocy-
LUECTBIACTCA IVIABHHIM 06PA3oM MO ABYM pPe3yJIETHDPYIOLUM peak-
I¥AM, a8 HMEHHO:

C.Hm + (n 4 x) FeO = (n 4 x)Fe + 0,5mH, +
+ (n—x)CO + xCO, — Q, (4)
H

(n+ %) Fe+(n+ ) H0 2 (n + 1) FeO + (n + x) Hy + Q5. (5)

Cpasuupas ypaBHenne (1) u ypasueHus (4) u (5), npuxomum
K BbIBOAy, uTo npouecc JlenHWH ssasgercs, mo CYIIECTBY, mpolec-
COM 2KeJ1€30-BOJISTHOM KOHBEPCHH, B KOTOPOM KeJIe30 ABJISeTCS nepe-
HOCYHKOM KHCJIOPOZA, 3aHMCTBOBAHHOTO H3 BOJBI B CTAJHH OKHC-
JIEeHHs,

Eciin uckimounts xeneso us ypaBuenuit’ (4) u (5), To MBI TIO-
JlyuuM ypaBHenHe (1), a 3T0 03Hauaer, UTo NPH «KeNE30-BOASHOI >
M YACTO BOASTHOH KOHBEPCHH TEOPETHYECKH BCE 1OKA3aTe.H JOJIHK-
HH ObITh OXWHAKOBLIMH, C TOH JIHIIb pa3Huuefi, 4To B OGHIYHOM
¢/Iyuae Bce NPOAYKTbl PeaKIuu HaXOASTCA B CMECH, TOTAA KaK MpH
KOHBEPCHH € HCTOJb30BaHHEM XKeaesa (n + x) Hy, Haxomutcs B
uuctoM Buae ¥ yuwe (0,5 m) Hy — B cmecn ¢ CO u CO,.
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B 3TOM — TipeuMylLeCTBO HOBOTO MNpoliecca KOHBEPCHH, MO3BO-
JSI0Iee OJHOBPEMEHHO TOJYYHTh TEXHHYECKH YHUCTBIH BOAOPOA U
CHHTe3-Tas.

YuuTHIBast, yTO NPH Pa3orpeBe KaTaJjau3aropa Keje3o OKHCJsfeT-
cd 3a cyeT KHCJIOpOJAa BO3/AyXa, pacxoj] BOASHOrO Napa Ha rasi-
GHKalLHUIO yriiepofa MOXHO CYILECTBEHHO COKPAaTHThb HMMEHHO 6Ja-
rofapsi NPUMEHEHHIO Kese3a KakK NepPeHOCYHKa KHCJIOpOoAa.

IMocaeaytomue TEXHUKO-5KOHOMHUECKHE pacyeThl [10Ka3ajn
BBICOKYI0O 3KOHOMHYHOCTb HOBOTO CIoco6a KOHBEPCHM YIJIEBOAOPO-
JIOB B CPaBHEHHH CO BCEMH CYLIeCTBYIOLIHMH.

SKcnepuMeHTaJbHass paboTa  NPOBOAMJIACE COBMECTHO C
A. A. Bsegenckum, B. U. Cenosoit, H. T. Kupsikunoii, A. I1. Xur-
poBuiM H M. U. SIkymkuneiM. [IpoekTHasi U TeXHHKO-3KOHOMHYE-
cKasi popa6oTKa BuImoJHssIack coBmecTHo ¢ B. A. Koroso#t u
B. H. Jlio6oMuposo#.
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MACC-CIHEKTPOMETPUYECKHNI METO]
ONPEJEIIEHUA CTPYKTYPHO-TPYNIIIOBOI'O COCTABA
BEH3NTHOB

A A llonaxosa, K.M.3umMuna, P A, XMeapENOKN &

{Beec. nayuno-uccaedosareavcruii uncruryr no nepepaborke nedru u saza
U noAyueHul UCKYCcCTeeHHO020 Hudkrozo ronauea, Mockea)

Macc-cniekTpomMeTpHYecKHit  MeTOJ  MO3BOJSIET  JOCTATOUHO
OBICTPO M HaJeXHO ONpeAe/sTb CTPYKTypPHO-TPYNINOBOfl COCTaB
He(TENPOAYKTOB, a TaKkKe YCTAHABJIMBATBL paclpefiesleHHe 10 MO-
JIKY/ISIDHBIM BeCaM NapadHHOBHIX M apOMaTHUYECKHX YIVIEBOAOPO-
J0B. B GensuHax Moxer OHITb YCTAHOBJEHO HAaJHuHE CJIeAYIOLIHX
TPYNI YIJeBOJAOPOJAOB: napadHHOBbIE YIJIEBOAOPOILI CrHongos
HareHoebie H oneduHoBEe yraesogopoabl C,Hi.;  mmkaoose-
pHHOBBIE, [HOJe(DHHOBHE M  AlETHICHOBHE  YIJEBOLOPOMLI
CnHan—g; apomaruueckue yriesogapomst CnHyn_s.

Hapsany ¢ ykasaHHBIMH IDynmaMu Moryt GbiTh ONpefeseHHl OT-
JleJIbHble THIBl CTPYKTYP YIJIEBOAOPOAOB, HanpuMmep GHUHKJHYE-
CKHe HaTeHBl THIA JAeKaJHHA WJIH THADHHIAHA.

Macc-crieKTpoMeTpHYECKHH MEeTOJ,  OmpejiesieHHs TPYNIOBOTO
€cocTaBa He(TAHHIX (PPAKUHH OCHOBAH HA 3aBHCHMOCTH MAacC-CIeKT-
pa OT CTPYKTYpPHl MOJeKysbl. B mpolecce HOHH3AIHH, BBI3EIBAEMOH
3JIEKTPOHHBIM yIapoM, AJsl KaXJOro THIA MOJISKYJbl XapaKTepHO
NPeUMylleCTBeHHOe 00pa3oBaHHE ONpPENeNEeHHbIX I'OMOJOMHYECKHX
psinoB HoHOB. Tak, mas napadHHOBBIX YIJIEBOXOPOLOB XapaKTEDHO

o6pasoBaHHe HOHOB LZ— = 43, 57, 71, 85, 99 (X 43); wuounnl, no-

SIBJSIIOIIHECS NpH —'-ne— = 41, 55, 69, 83, 97 (= 41), cccrosr B

OCHOBHOM M3 OCKOJIKOB MOJIEKYJ Ha(TeHOBBIX H OJe(PHHOBBIX
YI/1eBOAOPOZOB. [l apoMaTHYeCKHX YIVIEBOLODOAOB XapakTep-

HBHl MAacChl §=77, 78, 79, 91, 92, 105, 106, 119, 120 u np.

(2 77).

CyMMBI BBICOT NIMKOB, XapaKTepPHBIX AJIsi AaHHOTO THIA yIJie-
BOJIOPOJIOB, OTHECEHHBbIE K ONPeNeIeHHOH CyMMe BHICOT APYTHX
MHKOB, PEe3KO OTVIHYAIOTCS JPYr OT APYra AJs PasJHuYHBIX YIJe-
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BOJOPOJRHBIX IPymil. HyBCTBHTEJIBHOCTD TAKOrO CYMMapHOTO XdpaK-
TEPHCTHYECKOTO NHKA TMPAMO NPONOPUHOHANBHA MOJIEKYASPHOMY
BeCy. DTH 1Ba CBOHCTBA MO3BOJISIOT CYHTATh CJIOXKHBIE CMECH aHa-
JIOTHYHBIMH CMECSIM, COCTOSIIUUM H3 HECKOJBKHX KOMIIOHEHTOB, H
Onpeze/IfgTh TPYMIOBOH COCTaB CMecefl IyTeM COBMECTHOTO pele-
HHSl CHCTeMHl JIMHEHHBIX YpaBHeHHH.

Hamu 6nina paspa6orana MeTomMKa Macc-CIEKTPOMeTPHYe-
CKOrO HCCJIeJOBAHHS GEH3WHOB, MOJNyYaeMBIX B Pa3JHUHBIX TIPO-
neccax nepepaGoTKH He(TH, C BHICOKHM COHEPIKaHHEM HerpeeJib-
HBIX YIV1€BOAOPOJ0B, COOTBETCTBYIOLIHE METOAMKH, OMHCAHHBIE
HECKOJIbKO DaHee B 3apyOexHOH JuTepaType, OTHOCHJHCH JHGO
K NPOJAYKTaM, He coaepKallluM HeNpeldeJbHbIX YIVIEBOAOPOJIOB,
JIH60 CONEPXKAIHM HX B HE3HAUHTEIbHOM KOJHuecTBe. Mexay
TeM COZep:KaHHe B GeH3MHaX BTOPHYHOrO IPOHCXOMKAEHHs Helpe-
JIeJIbHBIX YTJIEBOJOPOJOB PasJHYHBIX THIIOB M PAa3/IHUHOM CTelleHH
HEHAChIEHHOCTH 00YyCJIOBJIHBAET HEKOTOPHIE CELH(HYECKHE OCO-
GeHHocTH Meropa. Hapsany ¢ aTuM onmy6iauKoBaHHBIE B JMTEpaType
METOAbl TpEeNyCMaTpPHBAIOT HEOOXOJMMOCTb KaJuOGPOBKH Macc-
CIEeKTPpOMETpPa 1O HHAWBHAYAJbHBIM KoMIOHeHTaM. OTCyTCcTBHE
JIOCTATOYHOrO KOJIHYECTBA YHCTHIX YIJIEBOLOPOROB MPENSTCTBOBAJIO
HCIOJIb30BAHHIO 3THX METOHOB.

st TOro 4TO6H HCKJMIOUHTL HEOGXOAMMOCTb KaJHGPOBKH MpH-
6opa 10 YHCTHIM KOMIIOHEHTaM, GbLIM yCTaHOBJeHbl Haubojee 06-
UHe Macc-CHEKTPaJbHble XapaKTePHCTHKU YIJIEBOLOPOAHLIX TPy,
He 3aBHCSIIHE OT KOHCTPYKTHBHBIX OcoOGeHHoCTell mpuopa, uTo
NO3BOJIMJIO TIPOBOAHTL HCCJeOBAHHE, UCIOJb3Ys JaHHBIE 0 Mace-
CHeKkTpaM, ony6JHKOBaHHLIE B JIUTEpaType.

Paspa6orannas MeTonuka aHasid3a 3aK/IOUAETCs B CJIAEAYIO-
IEM: ONPeJeasIoT CPeAHUH MOJIeKYJSIPHHIH Bec 06pasia; 4acTb
obpasua cyabQUPYIOT, I0CJIe YErO NMPOU3BOAAT CHEMKY MacC-CIeKT-
POB Cy/sb()HPOBAHHOTO U HecyJb(MHPOBAHHOTO TPOAYKTOB; PACCUH-

CopiepkaHHe yriieBOAOPOAHLIX rpy ni,
Bec. Y%
Hanmenopanne yrJIeBOROPOAHBIX THNOB

MAacc-CIeKTpoOMeT- XHMHYECKHH

PHUYECKHHI MeTOR MEeTOX
[TapaguHoBble yrjaeBoAOpPORBI . . . . . . . 19,6 17,2
HadgrenoBme yraesogopopst . . . . . - . 7,4 3,8
MornoonedunoBbie yraeBOXOPOAH . . . . . 38,6 37,6
I uK1001€pHHOBHE, NHOEDHHOBBIE H aleTH-

JIEHOBBIE YPJIEBOJOPOABl .+ « « « « .+ . . 17,4 21,7

ApoMaTHueCKHe YrJIeBOJOPOABI . » . . ° . 17,0 19,7
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TBIBAIOT CTPYKTYPHO-TPYIIOBOI COCTAaB IO Macc-creKTpaM. Bpems,
3arpauMBaeMoe Ha MOATOTOBKY 0o6pasloB, aHAJH3 H pacuer, Co-
cTaBasaio 2!/,—3 yaca.

B kauectBe mpuMepa TpHBeJ€HBI DPe3YNLTATH Macc- CIIEKTPO-
METPHUYECKOTO HCC/AeIOBAHHA GEH3UHOB KOKCOBAHHS B conocraB-
JIEHHH C JAHHBIMH XUMHUYECKOI'0 aHAJH3a.

IlpuBeneHHble BeJMYMHBI YKA3piBAIOT Ha BIIOJIHE YJAOBJIETBOPH-
TeJbHOE COBMAaJIeHHE Pe3yJbTaToB, OIpPeJe/eHHbIX Pa3/HUHBIMHU
MEeTOLAMH.
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IIPEBPAIIEHNSA YTJIEBOJIOPOIOB
HA PEHHU-TJMHO3EMHOM KATAJIM3ATOPE
B YCJOBHAX TOBHIMEHHBIX TEMIEPATYP
1 TABJEHHS BOJOPOIIA

M. A Pamernnena, X. M\.,Muuaues

(Hrcruryr opeanuieckoil xumul
unm. H. J]. Beaunckozo AH CCCP, Mocksa)

Penuit 6b11 oTKpHIT B 1925 r. B HacTosillee BpeMsi XUMHS pe-
HUS TOJYYHJIa 3HAUMTEJbHOE DA3BUTHE U TIPEJICTABJSIET CYLIECT-
BEHHBIH NpPaKTHUYeCKHH HHTepec,

UccnenoBanus, TMOCBSILIGHHbIE H3YYEHHIO  KATaJMTHUYECKHX
CBOHCTB peHHs,, BecbMa HEMHOTOYHC/IEHHBL. VIMeercs JiMmb He-
CKOJIbKO pabot IlaToHOBa ¢ COTPYAHHKAMH MO JETHAPOr€HH3alHH
CMHUPTOB Ha PEHHEBOM KaTaJu3aTope.

A. A. BanauauH Ha OCHOBaHMH TPHHIMIA CTPYKTYPHOIO COOT-
BETCTBHSl MYJILTHIIETHOH TeOpHH, NpeAsoxKeHHOH uMm B 1929 r.,
BIIEPBHIE BBICKA3aJsl NPEAINOJOXKEHHE O BO3MOXKHOCTH JI€THAPOreHH-
3allMH IUEeCTHYIEHHBbIX IMK/JIAHOB IO CEKCTETHOMY MeXaHH3My Ha
PeHHH, Tak Kak IocJelHHH o06/afaeT reKcaroHaJbHOH peleTkoil.

Henasro A. A. BaslanAHHBIM C COTPYIHHKAaMU BecbMa Moapo6-
HO OBbLIH O6C/Ie0BAHBl KATAJHTHYECKHE CBOKCTBA PEHUS] B 3aBHCH-
MOCTH OT ciiocofa NpPHUIOTOBJIEHHS PEHHEBBIX KATaJM3aTOPOB H OT
XHMHYECKOH INPHUPOABI HOCHTeJel, TNpUMEHEeHHBIX TPH HaHEeCEeHHH
3TOoro Merasaa. Ha NpHUroTOBJIEHHBIX KaTaJM3aTopax HCCJAeL0Ba-
Jach JeruAPOTeHH3alHsl LHKJIOreKcaHa, H3ONponHaGeH30oNa M
H. renTaHa. [Ipyu s3ToM GBLIO yCTaHOBJIEHO, YTO Haubosee aKTHBHHIM
KaTaJiu3aToOpOM AErHiipOTeHH3alHH SIBJISETCS PEeHHil Ha aKTHBHPO-
BanuHoM yrJje. Karaausatop, comepxamuii 25% penus Ha okucu
aJIIOMHHHS, B PeaKLHH JETUAPOTEHH3ALMH HHKJIOTEKCaHa OKa3aJcsl
NPaKTHYECKY HEAKTHBHBIM.

Hamu 6bin uccienoBaHel KaTaJHTHYECKHE CBOHCTBA PeHMS,
OTJIOXEHHOTO Ha OKHCH aJIOMHHHS, B YCJOBHSX TMOBBILEHHBIX TeM-
neparyp (470—480°) u naBneHust Bomopoxa (20 arm) B ycTaHOB-
Ke IIPOTOYHOro Tumna. OObEKTaMH HCC/IeTOBAHHUS OBLIIH IUKJIOIEK-
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CaH, METHIUMKIONEHTAH H H.reKcaH. [IpefBapHTe/NbHBIE OIBITh:
MIOKA3a/IH, 4TO DeHHH HA OKHCH AJIOMHHHsS SIBJSETCS XOPOLIHM
ACTHOPHDYIOIMUM KaTaqn3aTopoM. B pesysbrate nermmporenusa-
UMK IHKJIOTEKCaHa yraercs MoayyuTb Gosee 50% 6Gemsosa. |

Bruin Takxke onpemenensr ynedbnas NOBEPXHOCTb H DPEHTTeHO-
CTPYKTYPa HCCJICOBAHHBIX KaTaJaH3aTOPOB.
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KOHTAKTHO-RATAJIUTHYECKHAE TIPEBPAIIEHUA
HOPMAJIBOBIX AJTKAHOB,
BXOJAIINX B KEPOCHHO-TASOMJIEBYIO ®PARIINIO
HEOTUN

H.I"Bexaypun, H U Myiirkan

(Hucruryr opeanuveckoii zumuu um. H. J. 3eauncrozo AH CCCP, Mockea;
HAncruryr zumuu um. II. I'. Meauruweuau AH I'pysCCP)

Kepocuno-rasoiiiierass dpaxuus HedTH ¢ TeMIepaTypod Kule-
nusg 190—350° B OCHOBHOM SIBISIETCA AU3EJIbHBIM H PEaKTHBHBIM
TOIUIMBOM, B COCTaB KOTOPOTO BXOJIMT 1O 35Y% HOpPMaJIbHBIX ajKa-
HOB cocraBa CjijHas — CooHsg, mpucyrcTBHe KOTODHIX yXyAlIaeT
MOTOPHHIE CBOMCTBA TOM/IMBA BCJICACTBHE BLICOKOH TEMIepaTypH 3a-
cThiBaHMA. [To3TOMy OOBIUHO TPOHM3BOAAT ee JeNapabuHH3anHIo
06paGOTKOH MOUYEBMHOH M/IM BHIMOPA:KHBAaHHEM.

Henabio nHacrosimiefl paboTel ObLIM H3y4YeHHe YCJIOBHH H30MepH-
3alMd HHIUBHAYaJIbHBIX HOPMAJbHHIX aJKaHOB, BXOISIIIHX B JaH-
Hy10 (ppaxuyio, H nonydenye 6osee BBHIMOAHBIX CTPYKTYPHHX ¢opM
yIJ1€BOJJOPONOB, YAYUIIAIOWMUX KaYyecTBO IOPIOYEro.

OnbITh TIPOBOAMINCH TIPH TIOBHILIEHHEIX TeMIIEPATyPax H ylaBJe-
HHSIX BOAOPOAA B NPUCYTCTBHH OKHCHOMETAJJIMUECKHX KaTaJH3aTO-
poOB B amnmnapare NpoToyHoro tumna. IIpu 3ToM, Kak OBLIO YCTaHOB-
JIEHO COBETCKHMMH M HHOCTPaHHBIMH aBTOPaMH, AaBJeHHe BOXODPOAA
3HAYUTEJbHO MOBHILIAET YCTOHYHBOCTD 3THX KaTaJH3aTOPOB NIPH AO-
BOJIbHO BBICOKHMX TeMIlepaTypax H II03BOJIseT OCYIIEeCTBHTb H (HK-
CHpPOBATh TIJiy6oKHe M pasHooOpasHble MIpeBpalleHUst YrieBOA0po-
JOB.

B 3ToM HanmpaBieHHH OBIIH HCCJELOBaHBI MPEBpAILEeHHs HOP-
MaJbHBIX YHIEKaHa, AOJeKaHa, TPHAeKaHa, TeTpajexaHa, IeHTa-
JeKaHa H rekcajexkaxa B npucyrcreuu 0,5% Pt u 0,5% Pd, nane-
CEeHHBbIX Ha OKHCb aJIOMHHHSA M ryMOpuH. B Tex ke ycjoBusax Onl10
H3y4eHO BJHMSIHMe TIDHDOJHOrO M AKTHBHDOBAHHOTO TyMOpHHA Ha
CTeleHb NpeBpallleHHst HOPMaJIbHOTO rekcafekaHa. C 1e/bio MoaaB-
JICHHS arpecCHBHOrO JeHcTBHsI IYMODHHA ONBITH MPOBOAHJINCH B
APHCYTCTBHH xsiopuctoro muHka (20%), HaHeceHHOro Ha AKTHBH-
POBaHHHHK IYMODHH.
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YcTaHOBJIEHO, YTO ONTHMAJIbHBIE YCJOBHsSI TIPEBPALEHUS HOD-
MaJIbHBIX aJIKaHOB ¢ 006pa3oBaHHEM H30(OPM U IIPOXYKTOB YACTHY-
HOrO0 THAPOKDEKHMHIa ciaefylomue: Ttemiepatypa 450°, mabieHue
30 arm BozOpOAa, MOJIIPHOE OTHOIUEHHE BOAODPOAA K YIJIEBOJOPO-
Ry 3:1 ¥ oObeMHasi CKOPOCTb IpPOMyCKaHusi yriesogopoaa 0,5
ZA/4ac na 1 2 KatajausaTopa.

Ilokasano, 4To fIpeBpalleHust HOPMAJIBHOTO reKcaleKana B yKa-
3aHHBIX YCJIOBHAIX B KOHTaKTe C IIPHPORHBIM W aKTHBUPOBAHHBIM
ryMOpHHOM BecbMa CXOZHBI, TOTAA KaK JeHCTBHE AKTHBHPOBAHHOTO
ryMOpHHa, NPONATAHHOTO DPacTBOPOM XJOPHCTOro UMHKa (20%),
Pe3Ko OTJIHYaeTcsi OT arpecCHBHOrO AEHCTBHS YHCTOrO TyMGpHHA;
B 9TOM «CJ/yuae MPUG/IU3UTENbHO B TPH pa3a yMeHbluaercs o6paso-
BaHWe I'a30B THIPOKPEKHHra H 3aMETHO YBEJHYMBAETCS BHIXOA
¢pakuuny, peikunammed a0 100° 1 cocTosmell B OCHOBHOM H3 H30-
MeDHBIX aJKAHOB,

IIpu xarannse HOpPMaJBHBIX YHAEKaHa, N0JeKaHa, TPHACKAaHa,
TeTpaZekaHa, IleHTaJleKaHa u rekcajaexaHna B npucyrcersuu 0,5% Pt
1 0,56% Pd, HaHeceHHBEIX HA OKUCH AJIOMHHHUS U HA ryMOpHH, IIpouC-
XOASAT NpPeBpAIeHts], BeAylllie K CYLUIeCTBEHHOMY YJIYYLICHHIO MO-
TOPHBIX CBOWCTB 0OpasyIoOUIMXCsl TIPOAYKTOB H30OMEPH3alMH U ya-
CTHYHOH apOMaTH3alMH; ITO YJYULIEHHEe BHIPAXKAETCS IMIABHBIM 06-
pasoM B yBeJHYEHHH TeIVIOTBOPHOH cmocoGHoctH or 80 1o
300 KKana/ke U B CHYIKEHHH TeMIIEpaTypsl 3acThiBaHHus Ha 16—48,5°,

B Hacrosiiee BpeMs sTa paGora HaMu MPOAOJIKAETCS ¢ APYTi-
MH HODMAaJ/IBHBIMH aJIKaHaMH.
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HNOJIYYEHHE AHNOHHBIX HNOBEPXHOCTHO-AKTUBHBIX
BEIIECTB 3 HEOTHU, HEOTAHBIX, BYPOYI'OJIbHBIX,
CJAHIEBBIX 1 TOPOAHBIX MTUCTHILIATOB

M. A leiiman, A, fl. lapan
(Aucruryr negru AH CCCP, Mockea)

D¢ heKTHBHOCT MHODHX TEXHOJIOTHYECKHX {IPOLECCOB J0OBIUH
He(TH ¥ TIOATOTOBKU ee K mepepaboTKe, H3BJEUEHHSI METAJJIOB M3
pyZ, paduHauuu MeaH, o6uyH (ocdaToB, H3TOTOBNEHHS MOIOILKX,
YHCTALIMX ¥ HHTUOUPYIOUIHX CPEICTB, TIACTH(HHKATOPOB H CMAUM-
BaTeJieil B CTPOUTEJBCTBE — BCE 3TO 3aBHCHT B OCHOBHOM OT Kaue-
CTBa H aCCOPTHMEHTA MOBEPXHOCTHO-AKTHBHHIX BeILNECTB, KOTOpBIE
MOJKHO IIOJIy4aTh TIPOMBILUIEHHEIM myTeM, MaccoBocts norpe6ie-
HMsI TOBEPXHOCTHO-aKTHBHBIX BellleCTB TpeGyeT LIMPOKOH M AOCTYII-
HOH CHIPBeBO# 6a3Hl /Il UX NOJIYYEeHHS H IPOCTON JeleBOf TeXHO-
JIODHH H3TOTOBJIEHHS.

HcTouHMKOM NOJYy4YeHHs] NOBEDXHOCTHO-AaKTHBHBIX BeLUECTB B
CaMOM ILMDOKOM JHalla3oHe CJaelyeT CUHTaTh aKTUBHBIE (TOJSP-
Hule) HedTH, HanpuMep noxxupmaxuuckyio (Baky, JlenunHeds),
KPaCHOKAMCKYIO 1 a3JaHCKyIo (yIvieHOCHas cBUTA), He(TsHbE Nps-
MOT€HHBIE M KATaJUTHYECKMEe AUCTHJIATHL ¢ JOCTATOYHO BBICOKHM
ColepKaHHeM apOMAaTHKH (KepPOCHH, TOBApHBIH ra3oib, JJETKui ra-
30HJIb, KaTaJUTHUYECKas (JerMa), a TakxKe JErTH 4 HX JUCTHJIATHI,
noJiyuaeMbie IIpU TepMHUeCKOi nepepaboTke cjaHueB, OypHX yIvieil
1 Topda, colepakalie apoMaTHuIeCKHe YIVIEBORKOPOIL], 4 TaKKe He-
KOTOpEIE CEPHHCTBIE COEJMHEHHS UUK/IMUECKONO CTPOeHHs. = o

CuHTe3upOBaHbI, HCCAENOBAHEl U BHEJPEHH! B (IPOMBIIIJIEHHOCTh
semecrBa tuna IC-PAC (nmereprent CoBerckuii — paduHHpOBaH-
HEle aJKuiapuicyibgoHaTel). OHHY SBJISIOTCS BOJOPaCTBOPHMEIMH
MOBEPXHOCTHO-aKTHBHBIMH BellleCTBAMH aHHOHHONO THHA, obJiaaalo-
IIMMH MOIOLIMMH, CMAUHBAIOUIMMH U MHTHOUPYIOLIUMH CBOHCTBAMH.
DTH CBOMCTBA ONPENEISAIOTCH OPraHHYeCKOH YacTblo, 3aBUCSIIEH OT
COCTaBa HCXOJHOIO CHIpbfl H MeTOJa ero nepepaGoTKH, a TaKxKe OT
KaTHOHA coJiel, TToJlyuaeMblX H3 CYJb(QOKHCIOT.

TexHoMOTHST TMOJNyYeHUS TIOBEPXHOCTHO-aKTHBHBLIX BeLIecTa U3
apoMaTHKH HehTSAHBIX U APYTHX AHCTHIJISATOB 3aK/AI0YaeTcs B CYJIb-
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(UPOBAHUU UCXOJHOTO NIPOLAYKTA CEPHBIM AHNHAPUIOM, CEPHO KHC-
JIOTOH, B 3KCTPaKIMHM, IPOMBIBKE, HeHTPaJH3auuu U NOJYYEeHHH TIo-
TOBODO NMPOAYKTA B BHAE CHPONa, NacThl Wiy nopourka. Paspabora-
HHl IBA MeTOAA CyJb(UPOBAHUS APOMATHKH M3 JHUCTHJIATOB. CYJlb-
GbrpoBaHKe Ha cMech CyJab(OKUCIOT U CyAb(pupoBaHue, mudpdepeH-
IIUPOBAHHOE Ha CYJ/B(OKHCIOTH, PACTBOPUMBIE B YIJIEBOAODOJHOM
cpee (KOHTAKT) W HepacTBOpUMbIE (KHCJIBIHA ryapoH). CyJbdupo-
BaHHe 110 NEPBOMY CIoco0y 3HAYUTEbHO MoBbIIIaeT Bbixoxbl J1C-
PAC (uampuMep, U3 rasoiyig KaTaJUTHYECKOrO KPEKHHTa, cojep-
xkamero g0 40% apoMarHueckKux yriaeBojoponos, 35% aKTHBHOTG
BEILECTBA HA MCXOJHOE Chipbe).

CyJsbpHpPOBaHHE CEPHUCTHIX JUCTHIIIATOB, NOMHMO YAAJeHUs
apoMaTHYeCKUX YIVIEBOLOPOXOB, MO3BOJISET NOJydaTb BBICOKOOYH-
LIEHHBI OT CepPbl JUCTHUJSAT, UCIBITAHHS KOTOPOTO TTOKAa3aJIH, YTO OH
MOXKeT HaWTH TpuMeHeHHe B KaueCcTBE MOTODHOIO TOIIMBA M s
XUMHUECKOH TiepepaBoOTKH Ha I[OBEPXHOCTHO-aKTHBHBIE BeINEeCTBa
(cyaboHOI, KUPHBIE X OKCHKHCJIOTHI)

BBIT0 IPHMEHEHO 9KCTPAKIMOHHOE H3BJIEUeHHE TIOBEPXHOCTHO-
AKTUBHBIX BEHIECTB M3 CYJbQUPOBAHHOH NOJSAPHOH (aKTHBHOH)
HedTH, H3ONPONUIOBLIM CIIMPTOM, M3 KOTODOTO B AaJibHelfllieM Iy-
TeM papHUHAIMM MOJAyYaaH oJeodHIbHBH (MacJa0pacTBOPUMEIH)
npoaykr I'CH, o6naparoomuili BBICOKOH aKTHBHOCTBIO Ha TI'DaHULE
C BOJOH W SIBJISIOUHMHCA XOPOIIHMM 3MYJbraToOpoM IJs1 NOJy4YeHHd
CMa30K. :

Taxk Kak colM BBICOKOMOJIEKYJSPHEIX HEDTAHBIX CyJabMOKH-
CJIOT — IOBEPXHOCTHO-aKTHBHBIC BeLIECTBA @HHOHHOTO THIIA, CIIO-
COOHbIE PAcTBOPATbCH B YIVIEBOJAOPOAHBIX Cpelax M H3MeHSTh HX
CBOHCTBA, TO TOJYyYeHHe O0JieoHJIbHBIX IIOBEPXHOCTHO-aKTHBHBIX
BeIlleCTB ‘OblI0 OCYILECTBAEHO TAKKE H CACAVIOUMM NyTeM: pasJiny-
Hble JUCTHJISITHBIE MacJa, TioJydaeMble U3 He(TH MOC/Ie CePHOKHC-
JIOTHOH OYHCTKH, SKCTParHpOBaJy PaCcTBOPUTENSIMY ¢ IOC/eyoiel
06paboTKOH 3KCTPAKTOB HEHTPANU3YIOIIUMH OCHOBAHHSIMM; IOJY-
yeHHbIe CyJb(OHATH BBIAEASJIA K OUMILIAJH,

B xauecrBe ucToyHHKa NOsiydyeHHST O1€OMHUIbHBIX CYab(pOHATOB
OBTM UCCIELOBAHBI M- PA3JIMUHble JUCTHJJISATH JerTel, ToJyyaio-
LUXCS B TIPOMBIJIEHHBIX TIPOTleCCaX TepMudyeckoll depepaGoTKu
yrJs, claHua 4 ropoa.
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i CHHTE3 9TAJOHHBIX YTJIEBOJOPOJ0B
IJIA UCCJENOBAHNA JUT'POMHO-KEPOCTHOBBIX
®OPAKIUN, 1,2-TU3AMEIIEHHBIE ITUKJIOITEHTAHBI

A.A.MeasauKOB, A.®. Ilnar>

(Mockoscruii eocydapereennuiii yuusepcurer um. M. B. Jomonocosa)

HccenoBaHHe MHAUBHIYaAJIbHONO cocTaBa OEH3MHOB psja OTe-
YeCTBEHHBLIX He(Tell 10OKa3aJs0, UTO B MOCJE[HHX COAEPKATCs HHK-
JIOTIEHTAHOBbIE YIVIEBOAOPOALI C OAHUM, ABYMSI M TPeMs 3aMeCTHTe-
asMi. KoJuduecTBo CHHTE3HPOBAHHBIX N0 HACTOSILErO BpeMeHH
1, 2-IM3aMeIlEHHBIX IIMKJIONEHTAHOBHIX YIVIEBOJODOJOB HEBENHKO:
3TO IMC- H TPaHc-H3oMepwl 1, 2-numerus-, 1-merun-2-staa-, 1, 2-
AM3THJ-, 1-MeTHJI-2-H. nponui-, 1-Merun-2-g. 6ytua- u 1, 2- nHQ)es
HUJIIUKJ/IONIEHTaHa.

Hamu cHHTe3HpOBaHbl 1-3TH-2-H. mponui-, 1-atua-2-u. GyTaa-
u 1, 2-nu-H. GYTHILHK/IONEHTaHBI, KOTOPble ObIIK Pa3/ie/eHbl Ha 1HC-
u Tpanc-u3oMephl. KpoMe Toro, GBUIM MOJydeHH! 1-MeTHI-2-henn-
¥ 1-3TU-2- (DEeHUTUMK/IONEHTAaHb, BblIeJeHHEE TOJbKO B BHAE
TpaHC-U30MepOB.

C 1eJIbIo MOJTyYeHHst KOHEUHBIX yIVIEBOAOPOAOB BLICOKOH CTENeHH
YUHCTOTH, KOTOPble MOV 6bl CJYKHTb STAJOHAMH MIPH HCC/EJ]0Ba-
HHH He(pren cxeMma cuHTe3a Obla H3bpaHa TakoH, YTOGH HCKJIO-
YHTb BO3MOKHOCTb TIOJIyYeHHs] B KOHEYHOH CTaJHH H30MEpOB €
VHBIM TIOJIOKEHUEM 3aMecTHTeJel, a MMEeHHO!

QO RMgBr R szoz R
U —_—t UOH ___ﬁ U'
HCOOH
1 il \ il
K"MgBr +H, R
" - "
o VIUL: VIIU:R Pt/C.Pb-uepus va’?
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rae R=CHy; R=CHCH, R"=u.CH,,n. CH,, C;H,
R =u.CgH, R’'= CHCH,CH;,
R =n.CH, R'=CHCH,CH,CH; R’ =u.CH,
R=CH, R"=CH,
R=CH, R'=CgH,

C Toit XKe UesbI0 NPOBOAMJIACH TIATENbHAS OYHCTKA Ha BCex
CTajusx.

YcTaHOBMEHO, UYTO NPH AeTMApPaTAaUHH |-aJKHWINHKJIONEHTaHO-
n0B-1 (II) HacbllEHHBIM PAcTBOPOM IABE/IEBOH KHCJIOTH 00pasy-
I0TCsI He TOJIbKO HelpefiesIbHhle YIVIEBOJOPObl ¢ ABOHHOH CBfA3bIO B
uukse (III), xak 3170 OOBIYHO TIPUHHMAJIOCh, HO U YIJIEBOJOPOIBI C
CEMHIHKINYecKOH qBOHHOM ¢BA3bI0 (IV) B COOTHOILIEHUH NpPUMEPHO
7 : 1. HccaenoBanue cneKTpoB KOMOHHALMOHHOTO DAcCesTHUSA IOJ-
TBEPAUIO UX CTPYKTypy. ComocraB/ieHre KOHCTAHT l-aJKH/ILHKIO-
neureHoB-1 (III) u aakuanpeHuukaonenranoB (IV) mokaseiBaer,
4TO PasHOCTb TEMIIEPATYp KHIIEHHS ¢ YBeJUYEHHEM JJIUHB GOKOBOH
denH PeskKo YMeHbIIaeTCs.

Ipu oxkucnenun l-ankuanuxionenrenos-1 (III) HagmypaBbu-
HOMl KUCJIOTOH B OJHY CTaAUI0 OBUIH IOJYUEHHl 2-aJKHALHUKIONE-
taHoHbl-1 (V) c BeIxogoM 66—679% or Teopernyeckoro. B apyrux
yCaIoBHAX 00paGOTKH MPOAYKTOB OKUC/IEHHS ObLIU IONyYeHbl MOHO-
(opMuaThl 1-aJKHUIIMKIONEHTaHAKOMOB-1, 2 ¢ BeixomoM 46—62%
OT TEOPETHYECKOIo, KOTOphIe IIPU THAPOJM3e AAT !-aJKHIIMKIO-
neHTaHAHONE-1, 2 ¢ BoixomoM 90—98Y% or TeoperHueckoro.

- BruH mosnydyeHs! Takxke 2-aJKUJILMKIONEHTaHOHB-1 (V) merua-
patauuei 1-aJkHALHKIONEHTaHAHONOB-1, 2 ¢ BhIXogoM 76—83% wu
MPH OTILIEIVIEHHH MYPaBbHHON KHCJOTH OT MOHOGOPMHATOB IVIHKO-
Jelt B kucsao# cpene ¢ Beixogom 71—82% ot Teoperuueckoro.

Ilpu oxuciaeHHH 1-aAKMIUUKIONEHTEHOB-1 HapsAAy ¢ 2-aJKuj-
HUKJIoNeHTaHOHaMu-1 obpasyercss Takke 4—5% HenpenesbHBIX
AJKANIUKIONEHTAHOHOB; KPOMe TOTO, NPOUCXOIMT paculenjelue
IMKAa . o6pasoBaHueM KeToxkucaor (2,5—14,2% ot teoperuye-
CKOIO), NMPHYEM C yBEJHUYEHHEM JJIMHBI OO0KOBO# 1emy 1-askui-
HHUKJIONEeHTeHa-1 BBIXOJ KETOKHCJOT IOBHILIAETCS.

[Ipu oxncaennu 1-enunnukionenTesa-1 B Go/ee KeCTKHX yc-
JIOBHSIX BBIXOJ COOTBETCTBEHHOTO KeToHa yMeHbulaercs o 37%, a
BBIXOJ KETOKHCJIOTH Bo3pactaer 1o 30% rteoperuyeckoro.

W3 2-anxun- 1 2-GeHUIUUK/JIONEHTaHOHOB-1 M aJKHJIMaraui-
rajJoreHuioB OBLIH TOJy4YeHH 1, 2-AHAMKHA- ¥ 1-aJdKujI-2-(heHu-
nukaonenrasonel-1  (VI) ¢ BLIXOZOM 50—72% (cMech 1uc- o
TpaHc-u3oMepoB). Jerugparauvedl 3THX CIHUPTOB ObLIM IOJy4YeHHI
HenpeeabHBle yriesogopoabl (VII) (cMech H30MepOB ¢ pasiHdyHBIM
NMOJIOKEHHEM IBOHHON CBA3H). ' :
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[uApHPOBaHHEM [BY3aMeElIEHHHX IHKJONEHTEHOB HA XOJOAY B
npucyrcrsiy Pt-yras u Pd-uepHu GBlIH NOJMYYEHH 1, 2- ananxua-
IHKJIOTeHTaHE K 1-ankun-2-¢penumukaonentans (VIII). IlepBHe
pasjesieHbl Ha 1HC- H TPAHC-H30MEPH! NyTeM IIEPErOHKU B BAKyyMe
Ha KOJIOHKe 3(dexkTHBHOCTbIO 80 TEOPETHUSCKHX TapeJIoK. Huc- u -
TpAaHC-H30MepE 06DPa3oBajuCh B COOTHOUICHMH NDHMEPHO 1:5.
1-a/IKHJ-2-(heHUIUKJIONEHTaHEl TIONyYeHBl TOJIBKO B BHAE TPaHC-
u3oMepa.

Kondurypanusi moJyyeHHHIM H30MepaM IpHUIIMCaHa COTVIAcHO
npasuiay Aysepca — Ckura.

Ha ocHOBaHHH M3yueHHsl KOHCTAHT MOJYYEHHBIX YINIEBOAOPOJO3
CJSMYET, UTO Pa3HOCTH TeMIlepaTyp KHIeHHs, IVIOTHOCTe! U nokasa-
Tenell MpeJIOMJIEHHs IIHC- H TPAHC-H30MEPOB C YBEIHYEHHEM MOJIE-
KyJISIPHOTO BECa YMEHbIUAIOTCA. '

INpaBH/IbHOCTh BHIGPAHHON CXEMBl CHHTE3a W METOLOB OUHCTKA
NMOATBEPIKAAELTCS CTeeHbIO YACTOTH [IOJIYYeHHBIX Npenaparos, pas-
HO#, Hampumep, AJsi 1, 2-au-H. Gy THJILUKIIONIEHTaHa 99,75%.
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MUKPOSJEMEHTBI HE®TEN A3EPBANKAHA
AN 3yasdpyrapam

(Asepbaiidncancruii zocydapereennviii ynusepcurer um. C. M. Kuposa, Bary)

CywHocTb mpouecca HaKOMJIEHHS B HeTH XMUMHUECKUX SJeMeH-
TOB, MOJYYWBIUHX HA3BAHHE MHKDOIJEMEHTOB» (M 0GpasylolIuX
HedTAHYIO 3041y), a TakxKe (PopMa CBA3H HX ¢ OPraHHYECKHMH KOM-
MOHEHTaMH HOe(TH NOJHOCTBIO elle He BBISCHEHH,

Iosnanue npuposIbl cOeNMHEHMI, B BUIE KOTOPBIX MHKPOSIEMEH-
Thl HAXOAATCA B He(TAX, ¥ NPEJIOKEHHEe HAYUHO 0BOCHOBAHHOMN I'Hi-
TI0Te3bl HX TPOUCXOKIECHUS] MMEIOT BaXKHOe 3HAYeHHe U MOTYT B
ManbHeHIeM OCBETHTh HEKOTOPHIE BONIPOCHI reHesnca HedTH.

Ilepeunciennsle BbiLe cooGpaxkenus NoByamiIx Hac Gosee ge-
CATH JIET 3aHUMATLCS HCCAEAOBAHHEM MHKPOSJIEMEHTOB HedTell
Asep6alikana, B3STHIX U3 Pas/IHUHBIX CTpaTUrpauUeckux CBHUT
H TOPH3OHTOB MPOAYKTHBHON TOJLIH.

PesyibTaTel HalINX HCC/leTOBaHMil TOKa3agdd, uToO B HepTax
AsepO6aitkana copepKarcs NpeACTaBHTE M TIOUTH Beex IPYII ITe-
pHOsMUecKoil cucTeMbl sneMeHTOB JI. M. MenmenceBa: MOCTOSHHO
npucyrerBylor Na, Cu, Ag, Mg, Ca, Sr, Ba, Zn, Al, Ti, Pb, V, Cr,
Mn, Fe, Co, Ni; nan6onee yacro serpeuatoncss K, Sn, Mo; BCTpeya-
fores pexe Li, Be, Cd, Ga.

Heprn AsepGaiimkana Geambl yKasaHHbIMH 3JEeMEHTAMH — HX
CyMMapHoe COfepKaHnHe cocTapaser He Golee 80—85Y wuedramoi
30/bl. B 10 e BpeMst B HEKOTOPBIX APYruX HedTAX, HALIDHMED B
NaJeo30lcKux Hedrax Ypamo-IIoBo/KbsA, Tosbko cyMma VoOs,
NiO u CuO cocrasaser 6oree 509% 3051

Pesynbratel  uccienoBanus pasnuumex  HedTeil  H03BOJISIOT
TPHATH K BBIBOIY, 4TO OCHOBHAS Macca 3/JeMEHTOB, COCTaBJISIONHMX
He(TAHYIO 30/, M B NEPBYIO OYEPEeAb BaHAAMH, HHKelb, KOOAMLT,
MeIb, MapraHel, Taxk ke Kak H HEKOTOPbIE [DyrHe TeTepOaTOMBbl
HepTH (HampuMep, asoT, cepa), CBA3aHA ¢ OPraHHUYECKUMH KOMIIO-
HEeHTaMHU HedTH.

Ha cBsasb Mukpo3sieMenToB HedTH ¢ ee OpraHHYeCKUMH KOMIIO-
HEHTaMH yKa3blBAeT TaKxKe HaOJIONaeMblii ONPeeSeHHbIH NOPAIOK
B HX conepxanuu. Tak, B naneosoiickux Hehtax Ypasao-IToponxkbs
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saHaaus OOJblle, YeM HHUKeJsi, a B TPETHUHBIX HepTsax Asepbain-
JKaHa, Ha06OPOT, HUKeJb TpeoliiafaeT Hal BaHAIHEM.

IIpencranasier GoJbillo# HHTEPEC TOT i(haKT, YTO MHKPO3JIEMEH-
ThI, BXOASIIME B COCTAB HE(PTAHOH 30.HL, 06s1a4a10T GOJIBIIHM KOD-
¢uiHenToM 00OraleHus, YeM cofepikaliecs B 3EMHOH KOpe
(xnapku). Tak, copepXanue BaHalus B 30J€ HedTH MOXKET NpeBhbi-
math ero kaapk B 2000 pas, HuUKens — B 1000 pas, mMeaxn — B 50
pas, kob6aabra — B 30 pa3 U T. A. TpaBxa, AOBOJIbHO 3HAUUTE/BHBIE
k03(ypHIMEeHTH OOOTALEHH MUKPOIJIEMEHTOB Hab/a0al0TCcs U B
30716 KaMeHHbIX yrjeil. Oanako, HeCMOTPs Ha TO, UTO B oborale-
HHH yrJieil MHKDPO3JIeMEHTaMH MOTYT ydYacTBOBATHL H unduIbTpa-
LHOHHble TPOLECCH, Kod((UIHMeHTbl 000raleHnst yraei HUKOrAad
He JOCTHTANOT TaKuX OOMbIINX 3HAUYeHHH, Kax B HePTHX.

[Ipu usyueHHH (HOPMHL COoeIUHEHNH MUKPO3/JIEMCHTOB nedren
urpaeT GOJIBIIYIO POJb BBICHEHHE CJIEAYIOLIEro Bompoca: B BHIE
KaKHX MeTa/J0OPTaHUYECKHX COSNUHEHHMH CONEepKATCH MHKPOS/IE-
MeHTbl B He(TH?

JlocTOBEPHO H3BECTHO, YTO B HE(TAX COAEpIKATCA MeTaJ10-110p-
(bupHHOBbIE KOMIIEKCHI, B YaCTHOCTH, BaHaHeBO-TIOpPUPUHOBBIE H
KeJIe30-I0PPUPHHOBBIE KOMILIEKCHI.

MMelolyecs JaHHBIC YKa3bBAIOT HA TO, YTO KAK HHKE/IEBO-TIOpP-
(hUPHHOBBIE KOMILEKCHI, TaK H noppUPUHOBbIE KOMILJIEKCh BaHaKA
CBsI3aHbl ¢ GMOXPOMAMH HCXOJHBIX OPraHH3MOB. ITH KOMIJIEKCH
06pa3oBauch B He()TeMATePUHCKOH TIOPOJEe B PE3yJbTaTe 3aMenie-
HUS MarHus (¥ Xejesa) B Anpax GHOXPOMOB BaHALHEM H HUKeJEM.
B0O3MOKHOCTh TAKOTO 3aMELIEHHs JOKa3aHa 3KCIEePHMEeNTa/IbHO.

Bauanuii ¥ HAKeJb, 3aMellaBluHe MarHui (u Keseso), Haxo-
JMIMCH B MOPCKOM HJI€, KOTOpBIH, KaK yKasblBaeT A. T1. Bunorpa-
0B, OBOTALIEH STHMH 3JIEMEHTaMH 3a CUET AETPHTOB OprasHu3MoB.
Takum 06pasoM, BaHAIMM, HUKeJb, XKele30o (¥, BO3MOXHO, ApYyTHE
571eMeHTHl) B BHAe NOP(HUPHHOBEIX KOMIIEKCOB TIOABHIACE elle B
HedTeMaTEPHHCKOR [10POJe B MOMEHT obpasosanus HedTu. Caeno-
paTe/bHO, BaHaAUl, HUKeJb U XKeJje3o, obpasyoiue MeTajnIo-Iop-
(upHHOBblE KOMIVIEKCH, 8 TaKKe CcaMu nop(pUPHHBI OTHOCATCA K
HCXOZHBIM He(TeMAaTepUHCKHM OpPraHH3MaM ¥ B STOM CMBICIE siB-
JISIOTCS TIEPBUUHBIMH.

O6cyxnaeMas TpobJeMa pucyercs HaM B cJleylomeM BHJE:
JETPHT HMCXOJHBIX He(pTeMaTePHHOKMX OpraHusMoB oboramiaj Mop-
CKOH MJ COAepPKALIUMHACA B 3THX OpraHH3Max H BBHITIOJTHAABILIUMH
B HEX ONpeJefeHHyo (HH3HONOrHIecKylo POJb BAHAHEM, HUKeJEeM,
eJIe30M, KOOAJbTOM, MapraHueM d APYTHMH SJEMEHTaMH.

HcxoHble OpPraHi3Mbl, OCMEPTHBIE OCTATKH KOTOPBIX obpaso-
pasy He(Thb, B PA3JHUHBIX [€ONOrHUECKHX NPOBUHINX MOTJIH OBITh
e maeHTHUHbIMK. OJHH H Te 3Ke BHXbl OPraHA3MOB, OUEBHIHO, co-
JepKau Pas/HYHble KOJHYECTBA OLHOTO U TOTO XKE snementa. Her
COMHEHHS, UTO HAPSUTY ¢ APYTHMH (hakTOpaMu pasiuuie B KOTHHE-
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CTBEHHOM SJIEMEHTADHOM (COCTaBE OPraHH3MOB HIPaso BAXKHYIO
POJIb B HEOAMHAKOBOH CTENERH OGOralleHHs] MOPCKHX HJIOB MHKDO-
3JieMeHTaMu.. PasnnyHoe xe o6orailenne uiop MHKDOSJIEMEHTAMH,
BEPOATHO, 0Ka3aJI0Ch TPHYHHONA TOTO, 4TO MHHEpAJbHElE KOMIIOHEH-
TH He(Tell Pa3IMYHEIX NeONOTHUECKHX TNIPOBHHIMH OTIHYAIOTCH APYT
OT mpyra.

B cBere yxasannnix srime JOTyIIEHHH HEONHHAKOBOE COJlepiKa-
HHE OIHHX M TeX K€ MHKDOS/IEMEHTOB B Pas/IHYHEIX Hetbrax (pas-
JIMIHEIX PETHOHOB H BO3PACTOB), BHAMMO, MOXKHO OGDBSCHHTE pas-
JMYHAMA HCXONHBIX HE()TEMATePHHCKHX OPraHH3MOB.
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®OPMAJIBAETUIHBIN CIIOCOB PA3JIEJIEHAA
OCHOBHBIX KOMIIOHEHTOB CbIPOI'O AHTPAIIEHA
1 HEKOTOPBIE IIYTH UCIOJb30BAHHUA KAPBA3OJIA

J.ILKyaés, B.IL JlonaTHHECKHAH

(Tomcruii noauTexHUuECKUll UHCTUTYT)

Hcnonb3oBanye Kap6as3ona Kak IPOMBILICHHOIO ChIpbs Bee elile
OCTAeTCsl COBEPIUEHHO HEJOCTATOUHBIM H AaJNeKO He COOTBETCTBYET
€ro MOTEHIHAJBHHM pecypcaM.

Hapsaay c monckaMu HOBHIX TyTefl NpuMeHeHHsi Kap6asona mo-

. IPEXXHEMY He YTPaTH/IM CBOeH aKTyaJbHOCTH M BOIIPOCHI, CBSI3aH-
Hhle ¢ pa3paboTkod 3((EeKTUBHHX ¥ SKOHOMHYECKH BBITOAHBIX
CIoCO60B BHIAENEHHS UUCTHIX KOMIIOHEHTOB M3 CBHIPOTO aHTpaleHa.
U3 muorux cmocoboB pasiesenuss xap6asosna U aHTpaneHa Haubo-
Jiee PeHTaGe/bHEIM CUHTAeTCs MHPHAHHOBBIH cnocob. O6aanas Gec-
CIODHKIMH JJOCTOHHCTBAMH, 3TOT CHOCOO He JIMIIEH, OJHAKO, psaa
CyLIECTBEHHBIX HEJOCTATKOB (BLICOKAs TOKCHYHOCTH NHPHAHHOBBIX
OCHOBAaHHH, 3HAUHTENbHbIE NTOTEPH HX NPU pereHepauyH, JehHLHT-
HOCTb MHPHAHHOBBIX OCHOBAHHH NIPH OPraHH3alMH KPYNHOTOHHAX-
HOro NpOM3BOACTBA Kap6asona H Ap.). M3 xMMHueCKHX cNoco60B
pasaeneHus Kap6asosia M aHTpaleHa HYXHO OTMETHTb (HOpPMalb-
IeTHIHBINA Croco®, OCHOBAHHEIA HA B3aHMOJEHCTBHH Kapbasona u
dopmanbreruga ¢ obpasoBaHneM N-okcHMeTHJKap6asosna. ITo
NpOu3BOAHOEe KapGa3osia OYeHb XOPOWIO PAaCcTBOPHMO B GOJIbILHH-
CTBE OpPTaHMYECKUX DacCTBOPHTeJeH, JeTKO OTAeNsercss OT aHTpa-
HeHa M NPH KHISYEHHH ¢ BOAHEIMH PacTBOPAMH lLeslouell HJd Npu
o06pabGoTKe BOJSIHEIM IAapOM HaleJo pasJaraercd Ha (opMaJjbie-
rux u kap6asos. Paspaborke dopmaibaerufnoro crocoba nocss-
IeHB HccaenoBanuss Muxasns (1923 r.), B. B. Maxkcopona
(1929 r.), IOpa u Ona (1940 r.), oxHAKO B HHX OTCYTCTBYIOT MHO-
rHe JaHHble, HeOGXONMMBle JJIsi OCYLIECTBJEHHMSl YKA3aHHOTO CIO-
coba B NPOU3BOACTBEHHBIX YCJOBHSIX.

Hamu npoBeneHo JeranbHOe H3ydeHHe BCeX CTalui mpolecca,
BKJIIOUAsl pereHepalyio pearupyiolluX BellecTB W PacTBOPHUTEEH,
Ha#JIeHbl ONTHMAaJbHBEIE YCAOBHS 0OpasoBaHHsi N-OKCHMETHJ/Kap-
6a3osia U HCIBITAHBl HEKOTOpPble HOBble KaTAaJIM3aTOPHI; XOPOILHE
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PesyIbTATH NOJAYUeHH ¢ IPUMEHEHHeM TalleHOll H3BeCTH M ee cMe-
ceif € ¢yJabhaTOM HATPHs, YTO MOXKET NPeACTABJIATL ONpeae]eHH bl
SKOHOMHYECKHI! HHTepec. Perenepanus Kap6asosa jgocTuranach my-
TeM pasyiokeHust N-okcuMeTuIKap6asosa BOIHBIMM DACTBOpPaMMU
aMMHaKa INpH KHISTYEHHH; TMOJYYaloIUiACS NPH ITOM YPOTPOIHH
(98% -nm1it) Jerko oraeasiercs or Kap6as3osa H MOXKET GbITh HC-
II0JIb30BAH AJI PAs3/IMYHBIX TeXHHUECKUX Lesed. ONbITh CTaBHINHCDH
€ 4HCTHIM Kap6asoJloM, HCKYCCTBEHHBIMI CMECSIMH €r0 H CHIPBIM aH-
TPaLeHOM KeMepoBCKOro KOKCOXHMHYECKOTO 3aBOAa (B IIOCJELHEM
cayyae (eHaAHTPEH M Mac/a TPeJBaPHTENbHO YAA/IAIUCh apOMAaTH-
YECKHMH YIVIEBOJAOPOJAMH H KaMEHHOYTONbHBIMH COJIbBEHTAMH).

ITo HaHHBIM yKDYITHEHHBIX J1a6OPAaTOPHBIX ONBITOB PacXoi Oc-
HOBHOTO CHIpbsI HA 1 T 0BOralleHHOIO aHTpaleHa COCTaBJSeT: Iie-
Jioun (M3BeCTH MM eaxoro Hartpa) 2560 xe, ¢opMasbieruaa
(40%-noro) 3,1 r, pacrBopurens (Meraxoma) 4,6 1; 95—979
(opmasibieruia yTHIN3UPYETCA B BHAE ypoTponuHa, a 95% Mera-
Hosla Haxoautcs B obopore. ITo cpaBHeHHIO ¢ MHPUAMHOBHIM (oOp-
MaJIbJeTHAHBIA croco6 gaer Gosee BBICOKHH BBIXOJL aHTpalleHa M
kap6asona (85—90% u 90—959%) mpu Gosee BEICOKOH WHCTOTE
3THX NPOAYKTOB (95—97 % -Hble).

PaspaGoranubiit HOBBIH BapHaHT (HOPMaJbAETHAHOTO Cloco6a
MMeeT HeCOMHEeHHble IPeHMyIIecTBa Nepej APYTHMH CIIoco6aMu H
MOXKeT MpPeNCTaBJATb HHTEPeC IJIs IPOMBILLIEHHOCTH.

B nowuckax HOBLIX MyTeii MpuMeHeHHs kap6asofa HAaMH IIpo-
BeJeHa paboTa 10 CHHTE3y HEKOTOPEIX €ro IIPOU3BOAHBIX. M3 HUX
B NEpPBYIO OYepelb NOJIKHBI ObITH OTMEYEHBl BUHUJ/IbHBIE [IPOK3BOI-
Hble Kap6asosa (IJis TOJYYeHHS MOHOOOMEHHBIX CMOJ H APYTHX
BBICOKOMOJIEKYJ/ISIDHBIX BEILIECTB). YUHTBIBAS, UYTO HCXOAHBIMH IIpo-
LYKTaMH{ AJIS YKa3aHHBIX MOHOMEPOB MOTYT ABJSATLCS ALETH/bHbIE
OpOH3BOAHBIE Kap6asoJia, HAMH H3y4yeHbl YCJIOBHS CHHTe3a N-ale-
THJI- U 3-aueruskap6asona. Haiineno, uro uncrniii N-anertnnxap6a-
30J1 ¢ KOJHYECTBEHHBIM BHIXOJOM IIOJIyYaeTcsl PU aUeTHIMPOBAHUM
Kapbaszo/a yKCyCHbIM aHFHAPHAOM B IIPHCYTCTBUH XJOPUCTOTO I[HH-
Ka WM (ochopHOil KucaoThl. PazpaGoTaHbl ycA0BHA NPSIMOro CHH-
Te3a 3-aleTuaKkap6asona M3 TeX Ke HCXOJHBIX BellecTB. JHaul-
‘TEJIbHBI MHTEpec MOTYT {IPeACTABJSATh TaKXKe Je3HH(EKIHOHHbIE
'CPeACTBA ¥ KHILIEUHO-KOHTAKTHbIE HHCOKTHIHABI Ha OCHOBE IOJNyYeH-
HBIX HaMH Npou3BoJAHbIX N-okcuMeTnikap6azona u 3-aMHHO-2-Mep-
xanrokap6asosna. Ilo npeaBapHTesqbHBIM TaHHBIM, OHHM 06JafaioT
BBICOKOH TOKCHYHOCTBIO MJISI HEKOTODHIX HACEKOMBIX H CHJIBHBIM
OaKTePUILMAHBIM AeHCTBHEM.
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KATAJTUTHYECKIE IPEBPAIIIEHUS
1,1-IBY3AMEIIEHHBIX YTJIEBOIOPO/IOB
IINKJIOIEKCAHOBOTO PANIA

(.M. Xpomos, E.C.Bancaxona, H.A.CenpoBa,
B. A. Kazanckni

{Mockoscruil 2ocydapcereeniolii ynueepcurer un. M. B. Jdomonocosa)

OaHoil U3 COCTaBHBIX uacTell HedTH sBastorcss 1,l-anankus-
nuKJorekcaHsl, Tak, NpH M3yYeHHH XHMUUYECKOro cocraBa OeH3H-
HOB TpAMOI rOHKH riaBHefiux Mecropoxaennit Coserckoro Coto-
3a GBUIO YCTAHOBAEHO NPUCYTCTBHE BO BCEX H3YYEHHBIX GeH3MHaX
1,1-auMeTnanmKIorekcana, 1,1,3-TpuMeTHIMHKIOTEKCaHa U T. .
CHHTETHUECKM JOBOJBHO TPYAHO AOCTYNHBI 1, 1-mBy3aMmelueHHble
FOMOJIOTH IHMKJOTeKcaHa, M HX KaTaJUTHUYeCKHe IpeBpalleHUsi OT-
HOCHTEJbHO MaJio M3YUeHBl, B TO K€ BpeMs HCCJIefOBaHMe KaTaju-
THYeCKMX TpeBpalleHHH 3THX YIJIeBOJOPOAOB MPEICTaBJseT OIl-
pelle/ieRHEIl MHTepec I YriyOJeHus HAlIMX 3HaHuit B ofnacti
KaTaJu3a Ha(dTEeHOBBHIX YIJIEBOIAOPO/IOB.

Jlo macTosAlllero BpeMEHH HauGO/bLIHI HHTEPEC €O CTOPOHBI
psifa Hcc/enoBaTesedl ObUl TIPOsiBIEH K BOIpocy moseneHust 1,1-
JAHAJKHILHKIOTEKCAHOB B YCJOBUSIX JEerMJpPOreHU3allMOHHOro Ka-
Taju3a.

B u3yueHHHM 3TOr0 BONpOCA ONPCAEJEHHBIH BKJIAJ BHECAH MC-
cenoBanus Kak pycckux yuennix (H. JI. Sennnckuii, B. A. Kaszan-
ckuit), Tak u uHOCTpaHHbIX (JInmHcTen, Pyxuuka).

Hamu npoBefeHbl HCCJAEAOBAHHMS 110 KATaJMTHYECKHM NpeBpa-
IEHHAM B YCJIOBHSX JeTHAPOreHH3aHOHHOT0 KaTanu3a clefyolux
1,1-1By3aMeIleHHbIX YIVIEBOZOPOLOB Psila HMKJIOrekcaHa: 1-MeTH-
1-3THIHKJIOTeKCaHa, 1-MeTHJ-1-TponuingkiIorekcada, 1-MeTHI-
1-6yTH/ILMKIOTeKCaHa, 1,1-IMSTHINHUKIOTeKcaHa, 1-9THI- 1-ponuJ-
IMKJIOTEKCaHa, |-MeTHJI-1-IHKJIOTeHTH/IIUKIoTeKeana, 1,17-anme-
THARMIMAKIOTEKCHAAa ¥ 1-MeTu-1-(heHuIHKIoTeKCaHa.

BhIsSIBJIeHB HEKOTOPHIE 3aKOHOMEDHOCTH B IIOBEJEHHH TeM-ABY-
3aMelleHHBIX IHKJIOIMeKCAHOBBIX YIIeBOAOPOL0B B YCIOBHAX JNETHA-
POreHH3alMOHHOro Kartaniusa. Beulo MoxasaHo, YTo HaJduude Yert-
BEPTHYHOTO aTOMa B LUKJE HCCIEAyeMbX YIVIeBOIOPO0B 00yCIIOB-
JIMBaeT M3BECTHYIO YCTOMUMBOCTb MX IIPHU JAETHAPOTeHH3aLHOHHOM
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karanu3e. C pOCTOM UuHC/IA YIVIEDOAHEIX aTOMOB B aJKHJAbHOM
paanKaJe yBeJHYHBAETCS OTHOCHTENbHAS YCTOHYHBOCTbH MOJIEKYJIbi
1,1-n1By3aMelleHHEIX UHMKIOTeKCAHOB K KAaTaJHTHYECKMM IIpeBpa-
ILEHHSM,

Karanumiueckas AerMApOreHH3auHsi reM-IABy3aMeIleHHbIX K-
JIOTEKCAHOB, KaK NPaBUJIO, HE HIAET J0 KOHLA: BO BCEX C/AyYasix oc-
TAIOTCH He H3MeHEeHHBIMH OT 25 10 50% HCXoRHOTO yriieBOmOpona.
HcknmouenneM siBasercss 1,17-quMeTHIIHIMKIOTEKCHI, KOTOpHI B
YCJIOBHSX ONBbITAa IMOYTH HALEJIO IPEeTepries NpeBpaulenne ¢ obpa-
30BaHHeM B KayecTBe IVIaBHOTO MPOAYKTA PeakUHH TOJNyoJd. DTO
nosefieRde 1,1”-IMMETH/IAHIUKIOTEKCHIA, CTO/Mb OTJIHYHOE OT IO-
Be/leHHsl APYIHX H3YYeHHBIX HaMH ABY3aMeUIeHHBIX NHKJOTEKCa-
HOB, 00YCJIOBJIEHO, NO-BHAMMOMY, OCOOGGHHOCTBIO CTPOEHHSI 3TOTO
YIJIEBOAOPOAA — HAJIHYHEM JBYX CMEXHBIX UeTBEPTHYHBIX YIJie-
POAHHIX aTOMOB B ABYX UIECTHWIEHHBIX IUK/IAX CUMMETDHUHO IIO-
CTPOEHHOH MOJIEKYJIBl YIVIEBOAOPOAA.

YcraHosaeno, uto 1,1-aBy3aMellleHHble LUKJIOTEKCAHBl IIPH HX
NPOBEJIEHHH HaJl IVIATHHHPOBAHHBIM yriieM npu 320° mperepiieBaior
AETHAPOreHH3aHIO C OHOBPEMEHHEIM OTLICIIEHHEM KaK BOJAOPOJA,
TaK H OJHOr0O M3 PAJHUKANOB, HAXOAALIETOCSH IIPH YETBEPTHUHOM
aToMe yriepoja uukJaa. IIpu stroM npexamoururesbHee OTLIEIISET-
CA TOT pajHKaJ, KOTOPbIi HMeeT MeHblee YUCIO YIVIEDOAHBIX aTo-
MoB. OcBoGoxaaiouiuecs IpH KaTajiH3e YIVIEBOAOPOJHEIE PajHKa-
JIbl B TVIABHOH CBOEH Macce THAPUPYIOTCS IO COOTBETCTBYIOMIMX
aJIKaHOB, HO OTYACTH AJKUJIHMPYIOT apOMaTHYECKHe YIVIEBOAODO/IbI,
06pasysi NpH 3TOM O-IMAJKHIGEH30JBl M B MeHblIeH CTeNeHH —
M-H3aMellieHHble OeH30J1a.

C HauGoJbLUEeH JIETKOCTbIO NIPOTEKAET METHIUPOBAHHE TOJMYOJIA
R0 KCH0JI0B. [Ipn 6/1aronpuATHHIX YCJIOBHAX (AJMHA YIJIEDOXHOI
LeNH 3aMeCTHTe/s, HaXOXK/IeHHe 3aMeCTHTeNeH B O-IONOXKEeHHH)
ofpasyiomuecs IPH KaTaJuse MOHO- H AHAJIKUIGEH30Mb] npetepre-
BAIOT NpH KaTa/jH3e NEMUIDOUMK/IH3AUHIO, B pe3yJbTaTe 4yero o6-
pasyloTcsi  KOHICHCHDOBAHHBIE —apOMaTHYeCKHe  YIJIeBOJAOPObI
(Haranun u3 GyTHAGEH30J1a MM O-IUSTUAGEH30Ja, a-MeTHJIHah-
TAJIHH M3 O-3THJNPOMUAGEH30/Ma U (IyopeH U3 O-TOMUNGEH301a).
. Hsyuenn xaranurHueckue npespamienus 1,l-IMMeTHJIUKIO-
rekcaHa, l-MeTuJ-l-aTHiIuKAOreKcaHa, 1-merui-l -TIPOITUJITHKJIO-
rexcana, l-merui-1-6yTH/INKKIOreKCaHa H 1-MeTHII- | -(beHHIIuKIO-
reKcaHa Ha a/JIOMOCHJIIMKAaTHOM KaTanusarope mpu 350—500°. Ka-
TAJUTHYECKHE INIPEBpAlleHUsT -1-MeTHJI-1-aJuMIIUKIOreKCAHOB Ha
aJIIOMOCH/JIMKATHOM KaTaJsiuzarope npu 500° mporekalor ¢ o6pasosa-
HHEM B OCHOBHOM apOMATHYECKHX ¥ — B MeHbILeil Mepe — HadTeHo-
BBIX (rekca- M TEHTAMETHJICHOBBIX), a TaKXe NapabHHOBLIX yrie-
BON0PoaoB. M3 apomMaTHueckux yrjieBOLOPOJOB B MPOAYKTAX Kara-
JI3a HEH3MEHHO NPUCYTCTBYIOT: GEH30JI, TOJSYOJ, KCHJIOJB, H TPH-
METHABOEH30IHI, .
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O6pasoBanyie GeH30/1a B Karajusare CBUIETEJLCTBYET O TOM,
4TO NpH NpOBEAeHHH 1-MeTHJ-1-aIKHIIUKIOreKCaHOB Hal asioMo-
CHIMKATHBIM KATaJH3aTOPOM MPOUCXOJHT ONHOBPEMEHHBIH OTphIB
ABYX AJKHIbHBIX PYIN OT METBEPTHIHOTO aTOMa yIJEpoia B HC-
XOJLHOM YIVIEBOLOPOJE, UTO BHaya/e NPHBOAUT K TOJMYUCHHIO IHK-
JoreKkcaHa, a 3aTeéM, B pesyJbraTe JETHAPOTeHH3aluu TMOCAen-
Hero, — K Gensoay. IIpy Karaause 1-MeTH-1-alKHINHMK/IOTEKCAHOB
HAaJ aJIOMOCHJIMKATOM, IO-BHIMMOMY, TaKXKe IpOTEKaer OTILeIe-
HHE W OJHON aJKHWJIbHOH TPYINIH], B Pe3y/bTaTe Yero yepes nepbo-
HAuaJIbHYI0 CTaJHI0 06Pa30BaHAMs METHWIIHMKJIOTEKCaHa NOJyHaercH
TOJIYOJI, KOTOPHIl 3aTeM METHAMPYeTCs, 1aBas KCHJIOJBI H TPHME-
THN6EH30/1bL.

LIHKJIOTeKCAH H METWILHKJIOTEKCaH MO BJIHFHHEM aJIOMOCHJIH-
KAaTHOTO KaTalJH3atopa, MOo-BHAMMOMY, NpeTepleBaloT H3oMepusa-
IMIO0 UHK/IA, YTO TMPUBOJHT K OOPa30BaHHIO METH/IUHKJ/IONEHTAHA 1
JMMETH/ILHKIONEHTaHOB, @ NOCJAENHHE B Pe3yJbTaTe IHAPOTeHOMM-
3a JaloT napahHHOBbLIE YIJIEBOLOPObL.

B cayuae 1-merni-1-¢eHu/IHMKIIOreKCana Ipouece KaTajuThie:
CKHX TIpeBpallleHHll HaJl aTIOMOCHTMKATHEIM KaTa/lH3aTOPOM NpoTe-
KaeT ¢ GoJiblieil JErKOCThIO, 4eM AJs 1-MeTwiI-1-aJKHIIUKIorey ca-
HoB. Yke mpu 350° 3TOT YIMIeBOJAOPOA NMPH NPOBELEHHH HAl aJl0-
MOCH/IHKATHHIM KATAJIH3aTOPOM B 3HAUYHTENbHOH CBOei Macce pac-
najaetcs, o6pasys GeH30J M METH/UHKJIOreKCaH KaK OCHOBHBIC
NPOAYKTH peakiuyd. B MeHbiuell CTENeHH MMEIOT MEeCTO BTOPHUHEIE
pouecchl — AETHAPOTeHH3AINS UMKJIOreKCaHa B TOMyOl H H3OME-
pH3aIHs B IMMETH/IIMK/IOTEKCAHb. B Ma/OM KOJIHYECTBE IPU KaTa-
Ju3e 06pasyloTCsi H NapauHOBbIE YI/IeBOAOPO/IHL.

Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6



Sanitized Copy Approved for Release 2010/05/24 : CIA-RDP80T00246A049200450001-6

U3YYEHWUE ®JIYOPECIIUPYIOIIX COENMHEHNI HE®TN
C OEJIBIO NX UCIIOJb30BAHUSA
B TE®EKTOCKON UM METAJIJIOB

J. . Meankapgse
(Hucruryr zumuu um. 1. I'. Mesusuweuay AH T'pysCCP, Téuaucu)

HccenoBanneM apomartuueckux YIJIEBOAOPOAOB BBICOKOMOJIE-
KyJNSpHBIX (paxuuii HebteHl ycTaHOBJIEHO COJepKaHHe B HHUX
(JTyOpeCIHpYIOUHX JKeATO-3e/I€HHIM U CHHE-(HOIETOBBIM L[BETOM
COeIMHeHUH.

Hcronbayst  KoMmiekcHbI MeTog pasnesieHust  (BaKyyMHYyIo
(bpaKUUOHHYIO DA3rOHKY, CeleKTHBHOE pacrBopeHHe, aacopOUHOH-
HYIO XpOMATOrpaMio U KPHCTA/IH3ALHIO), U3 BBICOKOMOJIEKYJISIP-
HOH apoMaTHKH He()TH Mbl BBIAEJIH/IHN KDHCTAJIJINYeCKHe M KHUIKHe
KOMIIOHEHTBI, H3 KOTODHIX OJHH (JIyOPeCUHPYIOT HHTOHCHBHO CHHe-
(bHOJIETOBEIM, a APYrHe — XKeJTo-3eeHEM BETOM.

M3 KpHCTalIHYecKUX KOMIOHEHTOB BBIIENeHbI Clefyolue TpH
YIIEBOLOPOAA, KOTODBIE 1O HHTEHCHBHOCTH (hIyOpeCLEeHIHH He yc-
TYNAIOT KPHCTA/NIMYECKOMY A30THOKHCJIOMY YpaHUIY.

1) Besoro usera Kpucramindeckoe BELECTBO, (JIyOpPecLupyIo-
Lee royGuM 1BeToM. Mosexyaapreit sec 299, TeMIepaTypa I.1as-
Jenus 235°, ITuxkpart u3 6eH30JAbHOrO pacTBopa KpacHO-OpaHKeBblii
C Temmneparypoil n/iasjenus 140°. Dmnupuueckas dopmysa —
CosHyo. ITpy Harpesanuu s Kanusnsape 10 300° uaMeHsercs.

2) Denoe xpucTaminyeckoe BeLECTBO, ¢Jayopecuupyrouee
dbuoserosbiM nBeroM. Movieky.ispHbiii Bec 316, TeMIeparypa Ijias-
JeHus 199°. ITukpat M3 6eH30/BHOrO PacTBOpa KpacHOTO LBeTa ¢
TeMnepaTypoil nasienns 134°. dmnupuyeckas popmya — CosHis,
[Ipu HarpeBanun B kanumsipe go 300° uamensiercs,

3) JKenroe KpucTasiMYecKoe BeleCTBO, ¢ayopecuupyiolee
XKENTO-3e/1eHbIM 1BeTOM. MouseKyasipubiii Bec 459, TeMIeparypa
niasaenust 316—318°. TMnkpatoB me o6pasyer. AMmnupuyeckas
(popMy.na —_ C36H23.

CpaBHHTENBHO HHSKas CTAGHIBHOCTD 5THX COGQHHEHHH 11O
OTHOLUEHHIO K HArpeBaHHIO, OTIIHYAIOWAS HX OT HCTHHHO apOMaTH-
1ECKHX MOTHUHKIUIECKHX YIVIEBOJOPOJOB, NAeT OCHOBAHME IIpef-
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moJiaraTb, YTO OHH COAEPXKAT Hapsily ¢ aPOMATHUECKHMMHM KOJblia-
MH TePMHUECKU HecTaGH/IbHbIe CTPYKTYpPHBIe 3/1eMeHThl. CreKTpaJib-
HOe MCCJe0BaHue 9THX BeliecTs, npoBefeHHoe X. M. Mamenosbiym,
[I0Ka3aso, YT0 apoMaTHyecKas 4acTb KOJbYaTOH CHCTEMbl IEPBbIX
JBYX COeJMHEHHMI COJEDIKHT CTPYKTYPY XPH3eHa, a Tperbs -— OeH-
3oxpu3eHa. [Ipupofa APYrHX CTPYKTYDHBIX 3JIEMEHTOB KOJIBYATOM
CHCTEMHI IIOKa He H3BeCcTHa.

JKuakue KOMIIOHEHThl TaKXXe SIBJAAIOTCS YIJEBOAOPOA&MH apo-
MAaTHYeCKOH MPHPOIbl ¥ AHATOTHYHO YKA3AHHBIM KPHUCTA/IMYECKHM
BellleCTBAM HHTEHCHBHO <hyopecuUpPYIOT CHHe-(DHOJIETOBHIM H KeJ-
TO-3€JIEHBIM I[BETOM.

HccaenoBanueM (GayopeclUpyIOIUX KeJlTOo-3e/1eHbIM L(BETOM
apoMaTHYeCKHX YIVIEBOJOPOLOB He(TH YCTAHOBJEHA BO3MOXKHOCTD
HCIIOJb30BAHUSI HX B KauecTBe (PIyopeclHpPYIOLUINX KOMIIOHEHTOB
HCIIBITATEIBHOR KHUIAKOCTH [JIsi (uyopecieHTHOH Ae(eKTOCKOMHH.

Hzyyenne pacmpesfeseHds (ayopecUUpPYIOLIUX KeJITO-3eJIeHbIM
LIBETOM JKHMIKHX YIVIEBOLOPOAOB IO Y3KHM Mac/]fiHBIM ‘(QpakmusM
pas/MyHbIX HedTell TMOKasaJo, UTO COAEPIKAHHE HX pacTer ¢ yBe-
JIMUEHHEeM MOJIEKYJsipHOTo Beca (pakiuu. MakcuMaJ/bHOe KoJuue-
CTBO MX COJlePXKUTCA B HedTaAX HaTeHO-apOMaTHUYECKOH MPHPOALL,
XapaKTEPH3YIOLIMNXCSl BHICOKOH apOMAaTHUHOCTBIO MAac/sHBIX (pak-
uyi. B CBSI3U C 3THM MOJyYeHHAs M3 HOPUHCKOH He(dTH BBICOKOMO-
JIeKyJIsipHAsi Mac/siHas (Gpakuus (C MOVIEKYJspHBIM BecoM 450)
Takxe (QIIyopeclHpYeT KeJITO-3eJJeHEIM 1BETOM, TaK KaK COAepKHUT
1o 40% ykasaHHBIX COeIMHEHHH.

DT0 NO3BOJHIC PEKOMEHIOBATh YKa3aHHYI0 (PAKUMIO HOPHil-
ckoit He()TH B KauecTBe (P/IyOPECUHPYIOUIEN0 KOMIIOHEHTa HCIbITa-
TEJBbHOH KHUAKOCTH.

HUcnpitanust B GayopecueHTHOH Je(eKTOCKONHH Ha Mall{HO-
CTPOHTEJIbHBIX 3aBOAAX U B COOTBETCTBYIOLIUX HHCTHTYTaXx IOJIY-
YeHHOH B NPOM3BOACTBEHHBIX YCJIOBUSIX (paKiuy, HassaHHOH «Ho-
PHJIOM>», HOATBepANIN 3(peKTHBHOCTL ee HCIOJb30BAHHMS B Kaue-
cTBe (JIYOPECUUPYIOIIETO KOMIIOHEHTA HCIBITATENBHOH XKHUAKOCTH.

«Hopua» obnanaer xkento-3eneHoll (ayopecleHLIHed H YyJI0B-
JETBOPSIET OCTAJbHBIM TPeOOBaHUSIM Je(PeKTOCKOIHH.
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CHHTES3bBI MOJJEJIbHBIX
HOJMONKIAYECKUX YTJIEBOAOPOJOB HED®THI
COCTABA Cys—Cy; HA BA3E AIETUJIEHOBBIX I'N'TUKOJIEN

P.M. Jlarupgse

(Hneruryr zumuu um. II. I'. Meauwuweuau AH I'pysCCP, T6uaucu)

Panee HaMu ObLJIO MOKa3aHO, 4TO U3 ABYX NPOAYKTOB, JOJNYyYeH-
HbIX a/JKHIHpOBaHHeM OeH3oJa jauaueratoM 2-GyTHH-1,4-aM01a
B npucyrcTBuH Gessomnoro AlCl;, yresomopon ¢ teMnepatypoit
naasnaenns 102—103° asasgercsa 2-penunHadraluHOM, a KeTOH CO-
craBa CgoH14O — B-anernarerpasunom. Ha ocHoBanum atux ¢ak-
TOB, IIOATBEPXKIEHHBIX HECKOJLKHMH aBTOPAMH B Pa3JIMYHBIX CTpa-
Hax, NpeJ/IoKeHa cXeMa MeXaHM3Ma peaKkUHH oOpasoBaHHs 2-(de-
HUIHA(TANHHA, B COOTBETCTBHH ¢ KOTODOH IIOCTYJIHPYETCS BO3HHK-
HOBEHHE HeYCTOHYHBOIO NPOMEKYTOWHOTO COCAMHEHHS ¢ TpoiHOM
CBfI3BIO B IIHKJIE:

CH, CH

ANV /\/C
/N _
(\H W+\=> fll I
NS A N/
CH, CH,
VAVAN
P
A N

HenaBHo HaM ynaJjoch, ORHOBpeMeHHO ¢ npod. XenkokoM (Reed
College, Portland 2, Oregon, USA), nokasarb BbICKa3aHHOe Npen-
TIOJIOKEHHEe, YTO MOJMYYeHHHIH HaMH BnepBble B 1952 r. mpoaykr
aJKUAUPOBaHHA GeH30Ja AHALETATOM TaTpaMeTHNOYTHHAHOIA C
Temn. mwi1. 83—84° uaentuuen ¢ 5,5,10, 10-rerpaMetun-48,5,9810-
TerparugpounfeHo (2,1-a) uugesom (I), nonyyeHHBIM Tak¥ke B
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TopouTckoM yHuBepcurere CmurtoM M PaiitoM B 1954 r. npyrum
myTeM:

cC ¢
N/
NN N

ny
NNV
C C

B nasbHefilleM aJKMJIHPOBaHHEM AHAlETATaMH B aHAJOIMUHAHIX
ycJIOBHSX ~ GeH3oJa  OKCHH3OMPONMJIOKCHIHMK/IOrEKCATALeTHICHA,
1,1-3TUHHIEHGHCIMKIONeHTaHoJMa H JH- (1-OKCH)-UHKJIOTeKCHI-
alleTH/IeHa ObIIH NOJydeHbl IMKJHYeCKHe yIJIeBOJOPOALI COOTBET-
ctBero CosHas ¢ Temin. . 176°(11), CigHgo ¢ Temm. ma. 83—83,7%
(HI) H C20H24 ¢ TEMII. IJ1. 188—189°(IV)

Bce CHHTE3HPOBAHHbIE TAKHM NyTeM YIVIEBOJOPOAbI MO XMMHYE-
CKOMY TIOBEIEHHIO CXOJHBI MeX1y coboi M 00JajaiT BIONHE Xa-
paKTepHbLIMH M BECHMa NMOXOXHMMHU APYT Ha ApYra CleKTPaMHu NorJio-
LIeHHsT B yJbTpaduoJeroBoii M MHpakpacHoi obaacTsX. Herun-
puposanuem yraesogoponos (I) u (II) nan Pd/c npu 300° B Te-
yenne 8—10 vacop Obli MOJYydYeH OAHMH M TOT Ke YIEBOAOpOA C
temn. 1. 216—217°. OxucaenneM (I) u (II) XpoMOBbHIM aHTHAPH-
JIOM B JIEASTHOH YKCYCHOH KHMCJOTE BBbLIE/TeH MICHTHYHBIH NPOIYKT,
KHMCJIOPOJCO/iepKalllee BelleCTBO HEATPAJIBLHOrO XapakTepa ¢ TeMIL
1. 203—204°. d1u (paxThl TOATBEPKAAIOT, YTO B CTPYKTYPHOM
otHomennn yraesonoponsl (I) u (II) sBasiorcs aHajoraM.

PacnpocTpaHeHneM YKa3aHHBIX peakuHil Ha HEKOTOpble Npyrae
y-aleTHICHOBbIe TVIMKOJIH H HOIOJIb30BAHHEM Hapsly ¢ GeHsoJoM
TOJIyoJ1a, KCHJIONA, STHIGEH304a H KyMojla OblIM CHHTE3HPOBAHHI
JecsiTh HOBBIX YIJIEBOJOPOJOB, XMMHUECKOe H CHIeKTpajbHOe He-
CJIEIOBAHHS KOTOPHIX IO3BOJSIIOT NPHIMCATh UM CTDOEHME, aHaso-
ruunoe yraesogopoiam (I).

TakuMm o6pa3oM, II0Ka3aHa NPHHUMIUAJBHAS BO3MOMXKHOCTD
BKJIIOUEHHUS y-alleTHJIEHOBBIX TVIMKOJEH B BHJE HX YKCYCHOKHCJBIX
3¢upos B opOuty cunresoB Ppunens — Kpadrea.

OTHM [yTeM CHHTE3MPOBAHQ JAECATb HOBBIX INOJHIMKJIAYECKHX
yraesogopojos cocraBa Cie—Cgs, NpeacTaBIsIoMKX HHTEPEC B Ka-
YyecTBE MOJEJBHBIX COeJMHEHHH COOTBETCTBYIOIIWX HEQTIHBIX
dpakuHit ¥ KaK MONYIPOAYKTE CHHTE3a HEKOTOPBIX AHAJONOB BaX-
HHX GHOJOMHYECKH aKTHBHHIX BELECTB.

8 3axkas Ne 1010
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JAEITAPAOMHUNBAIIUA HEOTIHBIX JAUCTUIJIATOB
BOJIHBIM PACTBOPOM RAPBAMUJIA

B.B.KaamMenox

(Ydumcruit négranoi uncruryr, Yepnuroseck, Baw. ACCP)

Pa6otamu, nposeseHHbIME B J1aBopaTOPUH (PU3HYECKOH XHMHH
Ydpumckoro nedrsHOrO HHCTHTYTA, IIOKa3aHa BO3MOXKHOCTbL  30-
(eKTHBHO!N MenapadHHA3AUMH QHCTHIIATOB BOCTOYHBIX napacu-
HUCTBIX He)Tel BOAHBIM PAcTBOPOM KapGaMmuaa 6es 106aBKM Ka-
KHX-JIN60 OPraHAYeCKHX NOJISIPHBIX PacTBOPHTEJe:.

W3 nusenbxoit ¢ppakuun (210—350°) ¢ Temmepatypoii 3acTbiBa-
HHS —10° MOXKHO IOTYUHTb 3UMHee AM3eMbHOE TOIJIHBO © TeMIe-
patypoii 3actbiBanus —45° u Beixogom 819 u apKTHYECKOe Jiu-
3€/bHOE TOINIMBO C TeMIIepaTypoy 3acThiBanHsg —60° ¥ BBIXOLOM
77%. Us Bropoii MacasHoi ppakuuu ABT ¢ TeMIIepaTypoil 3acThl-
BaHHsl +8° npu ryGokoil enapaduHU3aLUH MOKET GbIT NOJIyueH
TPOAYKT C TeMIlepaTypoil 3acTHIBaHHS —38° ¢ BHIXOA0M 74%;
U3 TpeTbel MacasHo# ¢ppakuun ABT c TEMIIEPATYPOH 3aCThIBAHUS
+33° npu riy6okoit AenapauHU3alMH — TIPOAYKT ¢ TEMIIepary-
po# sacteiBaHus —18° ¢ BrIxogOM 829 .

Henapadguuusauus HedTAHBIX AHCTHIIATOB KapGamuaoM oc-
HOBaHA HA CMOCOGHOCTH €ro 06PasoBLIBATL ¢ HOPMANbHHIMHU napa-
(hHHOBLIMH yIVIEBOJOPOAAMHU KPHCTA/LIHYECKHE KOMILICKCHBIE CO-
CAUHEHHA — yponapaQHHbL, KOTOPble MOTYT ObITh OT/AENEHH! OT Je-
napacuHara.

Bsaumoseiictue napadunon He(TAHOTO JUCTHJIATA ¢ BOJHBIM
PacTBOpPOM KapGaMiia IpH IepeMeLIMBAHHH MDPOTEKaeT ¢ Xapak-
TEPHBIM HHAYKUHOHHBIM NEPHOAOM, BeJHYHHA KOTOPOTO 3aBUCHT
TIaBHBIM 00DA30M OT COAEDPKAHHS CMOJHCTHIX BEIIECTS M mpH
GOJIbLIEM CONEPIKAHUA CMOJ MOMKET LOCTHIATh HECKOJILKUX 7acoB.
Ynanennem cMos MHAYKUHOHHEI -TIeDHOJ MOXKHO CHHM3UTb Npax-
THYECKH N0 HyJs. Topmossiliee AeficTBHe CMOJ OGBACHSIETCH HX
NIOBEPXHOCTHO-AKTHBHBIMH CBOHCTBaMH.

O exTUBHOE CHHXEHHE WHIYKLHOHHOTO HEePHOJa MOXKET GBbITh
JIOCTHTHYTO TaKXe BBEJEHHEM <«3aTPaBKH» — HeGOJBIIOr0 KOJIH-
HECTBA KOMIIIEKCA OT MPEABIAYUIETO ONBITAa — M yBEJHYEHHEM HH-
TEHCUBHOCTH Il€pPeMEIIHBAHHUS.

B ycaiosusix HenpepoisHOTo MOTORHOTO Tporuecca poJsib 3aTPaBKH
Hrpaer paHee 00PasOBaBUIMHCS KOMIVIEKC, HEH3GEXKHO IONAnalo-
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IWH# B pe3y/bTaTe NepeMelIHBaHHs B NOCIEAYIOIIHE NIOPUHH CHIPbS,
H MO3TOMY B NPEJABAPHTEJIbHON OUYHCTKE CHIPbSI OT CMOJ HeT Heol-
XOIUMOCTH.

Has noctvxkeHus IayGokoH nenapaduHU3anH Heo6XOAMMO
GoJibIoe KOMMYecTBO KapGamuna. [Tokasano, 4o Kap6aMHy MOXKeT
OniTh BBEJleH B PEaKTOpP B BHJAE KOHIEHTPUPOBAHHOH CYCIEH3HH
(myabner). IIpy MHTEHCHBHOM IepeMelIHBaHHH PAacTBOPEHHE Kap6-
amMuia jaxe B XOJOAHOH NyJblle HAET CO CKOPOCTbIO, o6ecneunBa-
foweii GbicTpoe KoMIIekcooGpasoanue. Hanpumep, mpu 1500 o6o-
poTax MelNaJK¥ B MHHYTY H TeMmmeparype 20° o6GpasoBanue Aau-
3€JIBHOTO TOILVIMBA C TeMIlepaTypoil 3acThiBaHUS —60° MpOHCXOMT
B TeueHHe AByX MuHYT. [TostoMy ornamaer HeoGxoauMocTs B 60Jb-
WHX PEaKTPpax, KOTOphle ABISIOTCA 00S3aTebHBIMH TIPH HCIIOJb-
30BaHHM TOPSYHX HACBIMEHHBIX PacTBOPOB KapGaMuia.

ITponyxr, obpasylomuiics Ipd B3aUMOJAEHCTBHH HedTaHOH
¢pakuun ¢ BOZHBIM PacTBOPOM KapGaMuua, NpeacraBiasier coboi
CJIOXKHYIO MHMKDOTeTeDOTeHHYIO CHCTEMY, COCTOSIIEYI0 H3 KPHCTaJ-
JIMIKOB KOMIIJIEKCA, BOJHOIO PacTBOpa Kapb6aMuia H memnapadhuHu-
aupoBaHHOH (pakuuu. Orpesende JenapaduHaTa OT KOMILIEKCa
MOXeT ObITb JOCTHTHYTO ABYMSI NYTAMHU: (DHIBTPOBaHHEM noj 6oJb-
IUHM JaBJeHdeM (TpeccOBaHHMEM Ha Ba/bllaXx) H 3KCTPaKiuel
HeToJISIPHEIMHE pacTBOopUTeNsaMu. IlpeccoBanueM usBiekaercs 90—
95% nmenapaduHara. DKCTpaKiueldl AOCTHraeTcsi TOJHOE H3BJeUe-
HHe genapacuHara.

Perenepanuss kap6amMyuna [ROCTHraeTcsi pPasJIOXXEHHEM KOMII-
Jlekca NpH HarpesaHuH. Temnepartypa pa3ioiKeHHs ONpeNeNseTcs
COOTHOIIEHHEM Boabl M Kap6amuza. OHa He JOJKHA TPEBHINATh
70—80°, Tax Kak nmpu Gosee BEICOKOH TeMmfieparype yxe B 3aMeT-
HOH CTENeHH HJeT THAPOJIU3 KapOamuua. [Ipu ox/ax{eHHH PacTBO-
pa kap6amuja, OTAEJEHHOTo OT napaduHOB, MoJydaercs Kap6a-
MHAHAS TYJAbNa, KOTOPAS! MOXKET GBITL TTOBTOPHO HCIIONB30BAHA AJIs
KOMILJIKCOOOpa3oBaHus,

[Tapagunbl, BeeeHHbIE U3 HePTAHBIX JUCTHIIATOB B NIPOILECCe
KapGaMHIHOH nenapadMHU3aUMH, MOTYT SIBJIATbCS BTOPHIM IieJe-
BBIM NPOAYKTOM, €CJIM OHH OyIyT OYHINEHB! OT CMOJHCTHIX H apo-
MAaTHYeCKHX coeauHenuit. CMoJIbl MonajaT B napaduHH B pesydb-
TaTe aacopOluK Ha KPHCTa/lJIaX KOMILIEKCa, a apOMAaTHYECKHe yIJIe-
BOAOPOJbI — B pe3ysbTaTe 3axBaTa IPH KOMILIEKCOOGpa3soBaHHH
apOMAaTHYECKHX YIJIEBOJODOJOB C JJHHHBIMH GOKOBBIMHM HepasBet-
BJICHHBIMH UEMSIMH.

Ynanenne cMOJI H apOMaTHYECKHUX YIVIEBOLOPO/JOB JIETKO JOCTH-
raeTcst aacopOUHOHHON OUHCTKOH HA TAKHX aAcopGeHTax, KakK CHJH-
Karesib HJIH CHUHTETHUYECKUH aJIOMOCHJIHKAT.

[Tpn mosyuenny 3MMHEro AM3eJLHOTO TOIVIMBA AenapacduHH32-
uuel BOCTOUHBIX NapapuHUCTHIX HedTell olHOBPEMEHHO MOXKeET GHITh
BbfesIeHo 1o 19% uucThIX mapaguHOB.

8‘
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: NOJYYEHUE HAGTEHOBBIX KUCJIOT R
N METOJOM OKHCJEHUA ITUKJOIAPA®UHOB '

ILT. Aromun, M.T.Murtpodanmos, H. I. lecarosa,
B..3asupgos .

{Tposnencruil negranoii nayuno-uccaedosareabCruii UKCTUTYT )

- TlpakTnyeckasi BO3MOXKHOCTb IIOJyYEHHS HA(DTEHOBBIX KHCJIOT
METOJIOM OKHCJIEHHSl eCTeCTBEHHBIX LHMKJIoNnapadHHOB OCBelleHa B
JIHTEPAType HeAOCTaTOUHO. DTO OOBACHSETCs, MO-BUAMMOMY, TeMH
crnenrpUIECKMMU TPYAHOCTAMH, C KOTOPHIMH HCCJEN0BATENIAM NpH-
XOMHUTCH BCTPEUAThCs IIPH pasfeseHHH NOJYyYeHHOTO OKCHAATa.

Ha neproanuecknx M HempepbiBHO JEHCTBYIOIIMX annapaTax
npu temneparype ot 100 xo 135° B npUCYTCTBHM MapraHuEBHIX CO-
Jlet KapOOHOBHIX KHMCJOT Oblia okuciaeHa (paxkuus 200—300°,
OYHLICHHAs OT aPOMAaTHYECKHX M NapadHHOBBIX YIVIEBOZOPOAOB H
MMeBIIast CBOKCTBA: TeMIeparypa 3acThiBaHus —71°, nokasarteb
ayuenpesomnenus 1,4710, MonekyaspHablil Bec 204, cpeanee 4HC/IO
KoJlel, B MosieKysne 1,67, comep:kaHHe yryiepofa B IHUKJIHYECKHX
HadTeHOBHIX CTPYKTYpax 58,5%, a B GOKOBHIX ajHMbaTHYECKHX
uensix — 41,5%.

OkucsieHHe ChIpbsi C YKa3aHHBIMH CBOHCTBAMM II0OKa3aJo, YTO
COCTAB IPOAYKTOB OKHC/JICHHS HAXOAUTCS B GOJILILOH 3aBHCUMOCTH
OT TeMIlepaTyphsl nponecca. B yacTHOCTH, ee NOBHILIEHHE BHI3LIBAET
POCT KOHLEHTPAIMH B NPOAYKTAX DEaKUHUH HEPACTBOPHMBIX B Ile-
TPOJIeHHOM 3(QHpe KHCJIOPOACOAEPKAILIUX COEJMHEHHH, CKOPOCTb
00pa3oBaHUst KOTOPHIX MPH 3THX YCJIOBHSIX MPOLECCa PacTeT 3Ha-
YHUTE/NbHO MHTEHCHBHEE, YeM CKOPOCTb 0OpasoBaHHs HAa(TEHOBHIX
KHCJIOT, YTO MOATBEPKJAETCA CACAYIONIUMY JaHHBIMH:

OTHOWeRHe BLIXOAA KHCJOpOA-
cofepxauix nNpOAYKTOB, He-

Te""eDaTysa pPACTBOPHMHIX - B TIETpOJIEHHOM
npouecca, °C spupe, K HaQTEHOBLIM KHCJO-
Tam
100 1,68
110 1,24
- 117 1,05
135 0,65
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BausiHve Ha nokasaTesd Npoliecca BPEMEHH OKHC/IEHHsS MeHee
3HAYMTENBHO; OHO CKa3biBaeTcsi 60JIblile BCETO HAa KOJNHYECTBE NOJY-
YalOIHXCS POAYKTOB OKUCJIEHHS, a He HA HX COOTHOLIEHHH.

IMocne 06paboTKH TIepMAHTaHATOM DAacTBOPHUMBIX B nerpoJefl-
HOM 3(¢Hupe KHUCJIOT H IOCJAeAYIOUIeH OYKCTKH HX Uepe3 CBHHIOBHIE
COJIH ObLIX NOJYYeHB KUCJIOTHI, CBOHCTBA KOTOPHIX BecbMa OJIM3KH
K €CTeCTBEHHBIM HahTEHOBHIM KHUCJOTaM, CONEPKAINMCS B KepOCH-
HOBOM JAMCTHJLISITE JOCCODCKOH MacJsHOH HedTH.

HanmeHoBaHHE KHCAOT

HauMeHoBaHHe noka3sarenei H3 KepOCHHOBOTO RHC-
CHHTETHYECKHe THANSTA JOCCOPCKOR
HedTH

Vaenbunit Bec, di0 T Wk 0,9972
KucioTHoe 4ucsio . . . . . . . . . . . 240 260
UHC/IO OMBIIEHHS « . . . * + « . .+ . . 20

MonekyasipHbill BeC . . . . . . . .. . . 216 218
[loka3aTenb .nyqenpenomneﬂuﬁ nzg PN 1,4768 1,4829
Hopgsoe uncsio o . . . .« . . ., ... 3,8 2,6

Jna BBISCHEHHS MPUHAJJIEAKHOCTH BBLAEJIEHHBIX KHCJIOT K PAAY
HapTeHoBHX Oblt mpuMeHeH Merox H. JI. 3enunckoro, 3akJiouaio-
IMics B IpeBpaIleHUsAX MO CXeMe: KHCJIOTH —> 3(HpPhl —> CIUPTHI—>
—> i010pH —> yTJ1IEBOIOPOIHL.

INoBeaenne KHCAOT OPH HX OYHCTKE 4Yepe3 CBUHLOBHIE COJH, @
TakXe Mx npespailleHuss no cxeme H. JI. 3eaunckoro noxasaJu
HIEHTHYHOCTb CHHTETHYECKHX HA(TEHOBRIX KHCJOT C €CTeCTBEH-
HBIMH. ‘

B nponecce okucaeHHs HahTEHOBHIX YI/IeBOAOPOAOB 06pasyloTcs
TaKXe 3(HpH], BHIXOX KOTOPHIX NPYMEDHO B TPH pasa MeEHbIIe, yeM
kuc/0T. OCHOBHOH OCOOEHHOCTBIO 3THX (HDOB fABJAAETCA TO, YTO
OHH MOCJIE MX OMBUIEHHS H 06paGOTKH 06pa3oBaBLIEroCs MhLLIa
neTposieRHBIM 3¢upoM (KOTODPHIf, KaK H3BECTHO, XOPOLIO H3BJIEKAET
HEOMBLJIsIeMble M CIIMPTHI) CHOBA JAIOT 5(UPHI, KAK TOJbKO K MBUIY,
NI0JIydeHHOMY Ha HX OCHOBe, Jo6aBjieHa MHHepaJbHasd KHCJIOTa.
DTO CBHIETELCTBYET O TOM, UTO paccMaTpuBaeMule 3dupH 06pasy-
I0TCSl M3 NIPOAYKTOB OKHCJIEHHsl, B MOJIEKYy/IaX KOTOPHIX MMeeTrcs IO
ABe (PYHKIHOHAJbHBIE IPYINBl — KapOOKCHIbHAS M M'MAPOKCHIAbHAS,

Brinenennble 3pupH XapakTepu30BaIHCh C/EAYIOLHMH CBOMACT-
BaMH: yHca0 oMblleHUuss — 60 mr KOH Ha | 2 npoaykra, yaeabHHA
Bec, d4%° — 0,9963, mokasaTtesb syuenpesomienusi, np2° — 1,4845.
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COYETAHUE XPOMATOTPA®MYECKON AJICOPBI{NN
C UBBUPATEJBHBIM THUIPUPOBAHMEM IIPUI AHAJIU3E
JAUCTUWIIATOB BTOPUYHOIO IMTPOMCXOKITEHNS

HIIL.MeabEnkoBa, A.3. JloporoYmHCKHi,
O.N.CBeTo3apoBa

(Tposnencruti nedranoii nayuno-uccaedosaresberuii UHCTUTYT)

O1/nYnTEINIBHOM OCOGEHHOCTBIO AMCTHIUISTOB, NOJYYEeHHBIX npu
BTODHYHBIX NPOLECCAX, SIBJSETCS, KAK H3BECTHO, NPHCYTCTBHE B HX
CoCTaBe HemnpejebHBIX YrieBoaoponoB. IIpu stom Hempeje/nHbe
YIVIEBOZOPOABl MOTYT CONePXKaTbCsl B JHCTHJJIATAX B BHJE CaMbIX
pasHoo6pasHbIX CTPYKTYPHBIX TPYIII.

Ilais1 ycranOB/IeHHS! cOCTAaBa CTPYKTYPHBIX TPYNIN HEpelesbHbIX
YTJIEBOJOPO/IOB MOXKeT OBITh HCIOJb30BAHO XpOMaTorpaduueckoe
paszeseHue NUCTHJJIATOB BTOPHYHOTO TMPOMCXOXKIEHHS B COYeTa-
HUHM C M36HMpaTeJbHHIM THAPHPOBAHMEM HAXOMAIIMXCS B HHX He-
TpeJieJIbHBIX YIVIEBOAOPOIOB.

B pa6ore aacopGuuOHHBIE MeTo[ Ghl1 NPHMEHEH AJIS HCCIAEHO-
BaHUf IMMPOKHX AHCTH/IATHEIX (PaKUMil BTOPHYHOTO MPOUCKONK-
REHHSI: NPeCC-AHCTHIIATOB TEPMOKPEKHHra, AHCTHJJIATOB JECTPYK-
THBHOM TNEPErOHKH, MOJMyYEHHBIX NpPU NepepaboTKe MasyTa M TyI-
poHa, M JPYTHX IUCTHJJISITOB.

Xpomatorpaduueckoe pasie/eHHe YKa3aHHBIX NPOXYKTOB OCY-
INECTBJISVIOCh HAa TPEXCTYNeH4YaTOH NBYXMETPOBOM KoJoHKe. B ka-
YecTBE aJcopOeHTa IPHUMEHSICS CIelMaJbHO TPHTOTOBJIEHHBIH
cunukaresr Mapku ACM ¢ agrusHOocThIO 11,5—11,7 M2 Ha 100 e
agcopGenta. CKOpocTb (HIBTPALHH NOAEDPKHUBAJIACh BCE BPEMS
MOCTOAHHOK HA ypoBHe 15 ma/«ac. [Ipo6r OTOGHPAIH OJMHAKOBBIMH
MOPIHAMHU; 3aTe€M NpPOGbl ¢ NPAaKTHYECKH OJMHAKOBHIMH MOKAa3aTe-
JIIMH JIyYenpesIOMJIEHHs] C/MBAJIH BMeECTe, NPH 3TOM O6pa30BLIBA-
JINCBh TATH (hpaxIuil,

B nepBoit Gpakuuu NOJHOCTBIO OTCYTCTBOBAJNM HeTIpefe/bHbIe
YIJIEBOAOPOABI, B OCTAJBHBIX — OHH HMEJHCh B PA3JHUYHBIX KOJH-
4ecTBax.

I/l BHISICHEHHST COCTaBa CTPYKTYPHBIX TPYNN HenpeesbHbIX
YIJIEBOAOPOMOB, COAEPIKALIUXCA BO BTOPOH, TPeTbel, UeTBepTOl H
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nATOM (paKuUUsX, KaXAas U3 HUX Oblia NMOABEPrHyTa usbuparesb-
HOMY rujpupoBanuio. Vi3bupaTesbHOe THADUPOBaHHE, 0GecTedH-
Balollee TOJNBKO HaChIleHHEe Helpene/bHBIX CBsI3el, He 3aTparuBas
apoOMaTHYeCKoro KOJIbIA, OCYUIECTBJS/IOCH Ha alioMOKOGaJbT-
MOJIU61EHOBOM KaTaJHu3aTope. YCJOBUSI THAPHPOBaHUSA ObLIM CJe-
ayomumu: nasienne 40—50 aru, temneparypa 380° u o6bemHas
ckopocth 0,5 nac~!,

[TpoBeneHHoe H36HpaTeJbHOE THAPHPORAHHE KamA0# (pakuuu
MO3BOJIMJIO BHISICHUTE Xapakrep pacnpelesieHds CTPYKTYPHBIX
TPYII HeNpeAeNbHBIX YIVIEBOAOPOAOB B KaX10H (ppakiuy.

B mepBofi OCHOBHON (paKuUMH, 3HAYHTEJbHOH MO BBIXOLY
(48—50% OT HCXOAHOrO MAHCTH/IATA), KOHUEHTPHDYIOTCS JIHIUb
napa¢uHoBble U Ha(TeHOBHIE YIJEBOJAOPOABI H OTCYTCTBYIOT MOJI-
HOCTBIO apoMaTHuYecKHe U oJie(hHHOBBIE YIVIEBOAODPOILL.

Bo BTOpO#l ()pakuuH, SBJSIOWENCS NPOMEXYTOUHOH U HeGOJMb-
ot no Buixoay (1o 8—10% OT HCXOAHOTO AMCTHJIIATA), COMAEp-
)arcsl osneuHbl, napaduHOBble U HadTEHOBHIE YIVIEBOJOPOABI H
OTCYTCTBYIOT apOMaTHYeCKHe YIJIeBOJOPOAbl M apoMarHiecKue
VIJIEBOJOPOABL C HeTpeneabHOH GOKOBOH HETBIO.

Tperbs dpakuust (Boixox 19—20%) cOCTOMT MOYTH HAUEO H3
oneduno (92—96%), mnpuueM apoMaTHYeCKHe YIJVIEBOJOPOIbI C
Henpe/e/bHOi GOKOBOH LENbo NMONanaiT B 3Ty (GpakuHio JHIbL B
He3HAUHTeJpHBIX KosuuecTBax (okoso 3% Ha (pakiuio).

B uerBepToit hpaKuuH, TAKKe SBJSIOUEHCS NPOMEXYTOUHOH H
He6osbol no Bhixomy (7—9% OT MCXORHOrO AMCTHIIATA), KOH-
UEHTPHPYIOTCSI TOJBKO apOMaTHYECKHE H HelpeJeJsbHble YIJeBOJO-
POABI M OTCYTCTBYIOT mapaduHOBble M Ha(pTEHOBbIE YIICBOMOPOABL.
OcHOBHOe MecTo B 3TOH (ppakuUuM 3aHMMAIOT HeNpelrejbHBIE YTJe-
Bogopoasl (75—92% Ha ¢paknuio), TpHYEM OHH SIBJISIOTCS HJIH
LEKA00NeUHAME WIH GOKOBOH LEMBbI0 IHMKIMYECKHX COeNMHEeHHH
(apoMaTHUECKHX WJIH Ha(TEHOBHIX).

Mataa ¢pakuus (Bbixox 16—19%) Takxke HAUeNO COCTOHT H3
apOMaTHUYECKHX YIVIEBOAOPOJIOB, NpPHYEM COAEpKaHHe apoMaThye-
cKux yraesonoponos gocruraer 80%, a HenpenespHble yIVeBOAO-
poIbl ABASIOTCS GOKOBOH Lenbl0 HAa(QTEHOBBIX WJIH apOMaTHYECKHX
YTJIEBOJOPOAOB.

[Moka3zaHa 5¢heKTHBHOCTb COUETAHHSI XPOMATOrpauyYecKoro
pasgesieHHsl JHCTH/VISTOB BTOPHYHOTO TPOMCXOXKMIEHHS C u3bHpa-
TeNbHBIM THAPHPOBAHHEM BbIfEJEHHBIX (PpaKUHil.
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NCCJIETOBAHHIE CTPYKTYPbBI
BBICOKOKMIAIINX ®EHOJIOB
CPENJHETEMIEPATYPHOI CMOJIbI YEPEMXOBCKUX
YIIEA N EE JKUJKO®ABHOI'O I'MIPOTEHU3ATA
U TUAPOTEHN3AIIIOHHAAL NEPEPABOTKA UX
HA TIEHHBIE HU3UIWE ®EHOJIBI

M.K. IsakoBa, A.B.Boab-Inmreiin,
H.A.{asran, M.H.Kaposa

(Hucruryr zoprowuz uckonaemviz AH CCCP, Mocksa)

B wupoko#t ppakinu cMOH yepeMxOBCKHX yriel U ee XHAKO-
(asHOrO ruApOreHH3aTa COHEPKATCH 3HAUMTEJbHHEE KOJMYECTBA
BBICOKOKHIAIHX (DEHOJIOB C TeMIepatypoll KHNeHHs 230—320°,
MyTH HCIO/b30BAHHS KOTOPHIX MaJso M3ydeHsl. HaMmu uccienoBana
CTPYKTypa 3THX ()eHOJIOB H NOKa3aHa BO3MOXKHOCTb THAPOTEHH3a-
WHOHHOH TepepaGoTKH YacTH MX B (PEHOJ, KPe3OJH H KCHJIEHOJIBL.

B ocnoBy pa6oTh mo ycraHOBJEHHIO CTPYKTYPHI BHICIIHX (eHO-
JIOB ObLT MOJIOXKEH METOJ HMCYEpPIBIBAIOLIEro PHADHPOBAHHA HX HO
Ha(TEHOBLIX YIVIEBOAOPONOB B YC/IOBHSIX, NIPH KOTOPHIX TIPOLECCHl
PasJIoXKeHHs NPOAYKTOB I'HAPOTeHH3alHH OLIIH CBeJEHB N0 MHHH-
MyMa (karaausatop WS, + NiS + AlL,O;, TeMnepatypa 370—380°,
Hada/lbHOe naBjeHue B aBTokaaBe 140 arm). CTpyKTypa noJyuen-
HBIX HACHIUEHHBIX YIVIEBOAOPOAOB OBIA ONpeae]eHa MeTONAMH
n, d, M # KOMGHHALIHOHHOTO PaCCesiHHS CBETA M CONOCTABIEHA C
(QH3HKO-XMMHUECKHMH CBOACTBAMH Y3KHX (pakumit HCC/IeAyEeMBIX
¢eHOIOB.

ITokasaHo, uTo 0CHOBHYIO MacCy NMPORYKTOB THADHPOBaHHUS (e-
HOMBHBIX (PPaKUMH COCTABJSIOT TMAPHHAAH, NEKAJMH M HX TOMO-
JICTH.

C noMoImpio KoJbIEBOro aHaJjusa OPHEHTHPOBOYHO YCTAHOB-
JICHO, UTO BHICIIHE (DEHOJIEI CDEIHETEMNepaTyPHOH CMOJH YepeM-
XOBCKHX YIJIeH ¢ TeMniepatypoit kumenust 230—280° comepixar npu-
MepHO 43Y% OHUMKIHYECKHX (EHOJIOB — HHAAHOJA, Ha(pTOJOB R
HX TOMOJIOTOB, a BLICIIHE (EHOJNBI U3 XKHAKO(PA3HOTO THAPOreHH-
3aTa ¢ Temnepatypoii Kunenus 230—320° sTolt ke cMoJIH cosep-
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xkat 67% OHUHUKJIHYUECKHX (DEHOJIOB STHX XKe PSJO0B, BKJIOYas
YaCTHYHO TUAPHPOBAHHBIE COEJHHEHHS.

VKa3zaHHBle 3HAYEHHS COJAEPXKAHHUS OUIMKIMYECKHX (HEeHOJOB
3aHUIKEHB! BCJIEJACTBHE HAJMHUYHS CPEJU HCCASHOBAHHBIX C MOMOUIBLIO
KaJIbllMeBOTO aHaJM3a YIJeBOJOPOJOB THAPHHAAHA H €ro romoJio-
roB. 1o yTOuHEHHBIM [JaHHBIM, COflepKaHHe OUUHMKINUECKAX (eHOo-
JOB B BHCIIHX (QeHoJax KUAKoda3HOro THAPOreHHsaTa COCTaB-
asier okosto 80%.

HccenoBannsi MO THAPOreHH3alMOHHOMY INPEBPALICHHIO BhIC-
auX  (EeHOJIOB M3 CpelHEeTeMNeDaTypHOH CMOJB YePeMXOBCKHX
yraeil u ee XKuAKO(A3HOrO THAPOreHH3aTa M[POBOAU/IHCE KaK B
aBTOKJaBax, TaK H Ha TPOTOYHOH YyCTaHOBKe, BHIsiCHeHO, 4To s
NO/lyueHHs HU3MHX (EHOJOB C TeMmepaTypoli xumenusi 1o 230°
NMPHTOAHLl BhicHiHe (DEHONBl C TeMrepaTypoll Kumenus 230—255°
cocrasasiomye 30—35% oT cyMMapHBIX BHICIIMX (eHOJOB, colep-
JKAIKMXCS B AMCTHJLIATAX CMOJBI H €e XKHUAKO()A3HOro TuPOreHH-
3ara ¢ Temneparypoil kunenus 230—320°.

IMpu nonuoit nepepaGoTKe yKa3aHHBIX (EHOJIOB IO JaBJIEHHEM
50—100 arm, Temmepartype 475°, o6beMHOH ckopocTH 1 4/a/uac,
Haa karaauzatopoM Al,Os + Fe,O; (conepxanne xenesa 1%),
nonaue 1000 2 Bogopoaa Ha 1 4 cepbsl (COOTHOLIEHHE HCXOAHBIX U
BO3BPATHBIX BBICIIHX (EHOJIOB OT MpeAblayilero uukiaa 1:1) noay-
YaloTCsl CJIeAyIoLHe BBIXOAb! MPOAYKTOB:

B pacuere Ha B pacuere' Ha eHONB
¢denonbl KujakopasHoro rHapo-
cMOoaH, % redusaTta, %
denont, Kpe3oJsbl M KCHIEHOJH - 57,4 : 39,4
Hefitpasbuble Macma , . . . . . 20,2 - 35,8
Bogja . . ... ... .... 11,7 7,9
Koke . . . «. ... ... 0,7 4,7
Tas u motepy . . . . . . . . 12,2 13,9
PacXofl BOZOPOAA . . . .+ . . - 2,2 1,7

CuaporeHu3alHoHHas nepepaboTka BBICHIMX (DEHOJIOB COMPO-
BOXJIAeTCsl OTJIOXKEHHEM KOoKca Ha KaTaJu3aTope H NaJleHHeM €ro
AKTHBHOCTH M JOJXKHA OCYIIECTBJIATHCA B BHAE CMEHHO-UMKJHYE-
CKOTO TIpollecca ¢ TepHOAHYECKOH pereHepaluedl KaTaJusatopa
BBIXKHTOM KOKCa KHCJOPOAOM BO3JyXa.

Jlyuiive BHIXOABI HH3IIKX (EHOJOB NPH NepepaboTKe BBICOKO-
KUIAIKUX (HEHONOB H3 CMOJIBI, KaK 110Ka3aJo HCCJeJoBaHHe CTPYK-
‘Typhl BBICIIHX (DEHOJIOB, OOBACHAIOTCA CYILECTBEHHO MEHbIUHM CO-
JAepKaHHeM B HUX OGHIMKJIMYeCKMX (DEHOJIOB MO CPaBHEHHIO C CO-
OTBETCTBYIOIMMH (eHOJAaMH KHAKOOOPA3HOTO THAPOTeHH3aTa.
Buicokoe cofepxkaHhHe OWIMKJIHYECKHX (EeHOJOB B  (PEHOJbHBIX
dpakuusx ¢ TemMnepatypoll KumeHus Beime 250—255°, mocruraio-
mee 80%, ofycaoBauBaeT HelleJecOO6pPa3HOCTb HX I'MAPOreHH3a-
UHOHHON nepepabOTKH B (heHOJ, KPe30Jhl H KCHJIEHOJBI.
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O CHMHTE3E HET'MJPOJU3YEMbBIX BEHIECTB B TOP®AX

K K. TeGenes

(LHenrpasvuniii nayuno-uccaredosaresvcruti secorumuyeckui UHCTUTYT,
Xunru, Mock. o6a.)

V3BecTHO, uTO NpPOLEHTHOE CcoJepiKaHHe HETHIPOJIH3YEeMBIX
BEIeCTB B TOpde ¢ ruyGHHOM 3aJeranusi yBeJHUHBAETCA, DTO SB-
JIeHHE TIPHHATO OOBACHSATH BHIMBIBAHHEM HECTOHKHX KOMIIOHEHTOB
pasnaraiouleicsi PacTHTeNBLHON MacChl, BCJEJCTBHE KOTOPOTO H
pacTeT OTHOCHTEJBHOE KOJMYECTBO 6oJsiee CTOMKHMX KOMIOHEHTOB,
B NEPBYI0 O4ePelb TaK Ha3blBAEMOIO «JIHTHHHa». Takas TPaKTOB-
Ka MNpoLecCoB, NMPOTEKAOHX B TOPQSHOH 3a/eXKH, JEeXHT B OC-
HOBE JINTHHHOBOH TeOPUH 06PAa30BAHMSI TYMYCOBBIX yIJlek.

Mexay TeM HaKONJIEHHe HETHAPONH3YEMBIX BEILIECTB HaG6JIIo-
Nl2eTcsi U MPH HCKYCCTBEHHOM TOP(hoo6pasoBaHHH B JIaGOPATOPHBIX
YCJIOBUSIX, KOTJia BbIMBIBaHHe BooOme uckiioueno (H. M, Bean-
xosa, E. B. Kougpatees n M. 1. Kocrune, — [lnpunrep u Jlenep).
ITono6uble (aKTbl 3aCTaBJSIOT YCOMHUTBLCSI B TOM, UYTO HAKOILIe-
HHe JIMTHHHA B TOp(ax OGBSCHAETCS POCTOM JHIIb OTHOCHTEJNb-
HBIX €O KOJHYECTB, H [IeJIal0T BeChbMa BePOSITHBIM MPEANoN0XKeHHe
O CHHTe3¢ HOBBIX JIHTHHHONOJAOOGHBIX BeLIECTB, O06Pa3yIOIHXCS
B ray6ute 60J0Ta.

B xumun Topha npuHATO HA3BIBATH HETHAPOJH3YEMBIH OCTaTOK
JIATHHHOM, HO OH BKJ/IIOYAeT, KpOMe JHMTHMHA, KYTHH, cy6epuH,
CMOPOHHHBI, TOJNEHHHBL. BBHJY 0c060f CTOHKOCTH 3THX BeLIECTB,
Y. M. Kyp6artoB npensiaraj OLEHHBATh 1O MX TPOLEHTHOMY CO-
JepxKaHHIO B TOp(de «CTeneHb MHUHEPAJH3aLHH OpPraHHUYecKHux
BELIECTB PACTHUTEJNbHBIX OCTATKOB, 0OO0pAa30BaBIUHX HAHHBIH BHI
TOpdar.

Tak xak ofpasoBanne KyTHHa B IVIyGHHE TOPQSHBIX 3ajexei
HCKJJOYEHO, COOTHOLIGHHSI KyTMHAa M JIMTHUHA MOTYT KOCBEHHO
yKas3aTbh Ha IPOLECCH, HAYWIHE B HETHAPOJH3YEMOM KOMILIEKCe
Topda. HauGosee nokasareNbHEIM JJIs 9TOrO OKasajics KOpHe-
BHIIHO-OCOKOBHH TOpd. DBBIIO HCCJHen0BaHO BoceMb 06pa3LoB
MOCJCAHETO, B3ATHIX M3 IUI4CTOB Pa3HOH TJIYOGHHBI M Pa3JIHYHOM
CTeNEHH DasJioXKeHHsl. BblesieHHe KyTHHA NPOM3BOIHJK OKHCJe-
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HHEM HErHAPOJIM3YEMOI'O OCTaTKa MEPEKHChI0 BOAOPOJIA B aMMHAy-
HOM pacTBope no Kenwury.

Conepxanue BewecTs rpynnu KyTHHa B KODHEBHUIHO-OCOKOBOM Topde

. 3 KyTun, %
¢ - P z
(5]
3 2 ] > &
2 = | s g 2.2 58
R & - MecTopoxaeRHe 8. P E-TS
2 = s X 2% a |25
£ o | & &S | £s g |58z
oz = o >E 5 b & 28
O % 2 2 Pag- T8 x E
20 1 129 | Koemblammo . . . . . . . 125 | 12,16 | 2,67 | 21,96
2 138 | Tamuukuit mox . . . . . 100 12,38 | 3,47 | 28,08
25 3 136 | Baperoso, ceBepubiii yuac-
TOK v v v ¢ v o o W .1 150 17,65 | 4,51 | 25,53
4 137 | Tanuukmit Mox . . . . . 50 | 11,44 | 4,18 | 36,54
30 5 150 | B. ITucuosckoe . . . . . 100 | 10,49 | 3,82 | 36,42
6 143 | MapkoBo-CGoproe . . . .| 200 | 11,55 | 3,07 | 26,58
35 7 131 | Baperoso, woxusiit yuactok| 75 | 10,42 | 4,68 | 44,91
40 8 146 | Catamka . . . . . . . . 75 9,53 | 3,80 | 39,88

M3 nanueix TabJMIbL CJEIyeT, UYTO C POCTOM pasJIOKEHHOCTH
Topda NMPOLEHT KyTHHOBOH TIPYNIbl B HETHAPOJH3YEMOM OCTATKE
pacrer, a ¢ IryOHHOH 3aJjieraHys IJAcTOB — Majaer,

ITockompKy — mpu  o6lieM  yBesJHYeHHH HEruApOaU3yEeMOTO
OCTarka ¢ NyGHHOH 3aJIeXKH NPOLEHT KYTHHOBOH TPYMNBI B HEM
najaer, pOCT HETHAPOJH3YEeMOTO OCTATKA MOXKET WATH JHIIb
3a cuer 00pa3sOBaHHs HOBLIX JIMTHHHONOAOOHBIX BelnecTs. Pa3pu-
BAIOIMUACS B TyOHHE TOPOSIHBIX 3aJeXKell CHHTE3 JHTHUHOMOL06-
HBIX TeJl, TAKHM 06pasoM, OYeBHJEH.

Ycranossenue 31oro (akra NofxuepKHBAET POJIb CHHTETHUECKHX
npoueccos B (HOPMAPOBAHHH TOPPSHBIX OTJIOKEHHH H TNOCIELYIO-
el uxX yrieHUKauuH.
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MEXAHN3M TEPMHUYECKON NECTPYKIIMA 4
N CHHTE3A KOKCA T

E.A.Hosmnukosa, B.E PakoBCcKHEI,
T.1. Kononesa, ®.JI. Karanosny, X. I. Paskuna

(Ancruryr ropga AH BCCP, Munck)

HsyueHue MpoLEecCOB TEePMHUYECKOH NeCTPYKLUHMH BBICOKOMOJIE-
KyJSIPHBIX COEIHHEHHH, BXOAMALINX B COCTaB TOIJIMB, MOKA3bIBAET,
4TO B OCHOBEe 0GPa30BaHHs HH3KOMOJIEKYJSPHBIX BEIIECTB, 4 TaKXKe
H TIPOLECCOB TOJYYEHHSI KOKCA JieXaT XMMHYeCKHE DeaKlHH, NpH-
BOJSINIHE, C OJHOH CTOPOHBI, K Pa3yKPYNHEHHIO BBHICOKOMOJIEKYJISIP-
HBIX COeNWHEHHH, a C APYrodl, — K CHHTe3y IPOMO3JKHX MOJEKY.J
KOKCa.

TTomumMo peakuun KpeKHHra, IINPOKOe PacCIpOCTPAHEHHE HMEIOT
TIPOIECCHl OMBLJIEHHS, TeKyIIHEe CONpPSKEHHO C PeaklHsIMH Jerupa-
TallM{, a TaKXKe PeakiHH ACTOJHUMEepH3alMd U TePMHUECKOH JHC-
COIMAIMH. DTH MapaJjvieJbHO M IOCJAEJ0BATeNbHO TEKYyLIHe peak-
MK TPHBOJAT K IOJYYEHHIO HH3KOMOJEKYJSPHBIX BELIECTB.

O6paszoBanue (HEHOJTOB, YKCYCHOH KHC/JIOTHL H  pAda APYrux
COeMIMHEHHI NPOTEKAeT BCJENCTBHE OMBLICHHS TIPOCTHIX H CJIOXK-
HBIX 3HPOB, BXOAAIIWX B cocTaB TomyuBa. OMBUIEHHE TeueT MpH
y4aCTHH MHPOTeHHOH BOJBI, B YCJOBHSIX MPUHYAHTENBHOTO BBeJe-
HHsi mapoB Bojibl. BBenenuwe mapos HoO Bhi3biBaeT pasMbiKaHHe
dypaHOBLIX siiep TOIIHBA, YTO MOXKHO HAaGII0AATh N0 06Pa30BaHUIO
HC — OOH. Pacnan noa naejeHueM B NpHCYTCTBHH mapos Hjo
MIOYTH HAILEeJO BhbiAeJsieT a3or tomnuBa B sufe NHs.

WHTEHCHBHO TeYeT AeCTPYKUHSI KHCJIOPOACOACPKAUIMX COelH-
HeHHt B TNPUCYTCTBHH HenpeJeJbHBIX Ha()TEHOB — MEPEHOCUHKOB
BOAOpOAA: 06pa3oBaHHe YKCYCHOH KHCJOTHI M3 TEKTHHOB B MacJsi-
HBIX Cpefax JOCTHraeT 3HAYMTeJbHBIX BeJMuuH. Bmecre ¢ TeMm
4aCTh HH3KOMOJIEKYJ/SIPHBIX COEJUHEHHH INOJIydaeTcssl M3 TOIJIHBA
3a CyeT YMCTO (PH3MUECKUX TPOIECCOB: HCMapeHus, cyGJuMallnH,
MyJIbBEPU3ALHH.

OGpasoBaHue KOKca y 60raThiXx KHCJIODOAOM TOILIMB NpOTEKaeT
B JIBe CTajuu: a) paspylieHHe, 6) CHHTe3; NMPOXOAA uepe3 paspy-
1IeHHe YIJIEeBOAHON H JIMTHHHHOH CTPYKTYDHI, MpPOIECC 3aBepluaer-
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Csl CHHTE30M KOMIIOHEHTOB MHOTOSIAEPHO¥ rpaduToo6pasHoOl CTPyK-
TYPBL.

BuyTpumosiekynsipHele  mpollecchl 06yTJIHBaHHS YTJIEBOJHO-TY-
MYCOBBIX KOMIIOHEHTOB MOTYT IPHBECTH K IHOJYYEHHIO KOKCa, CO-
Aepxaiuero no 80—85% yraepona; jpasdbHeliiiee MOBBILIEHHE CO-
AepXKaHus yrjepoia HACTYNAeT 3a CYeT MeXMOJEKYJISIPHBIX NIpO-
LIeCCOB: KOHJGHCAUHU aPOMATHYECKHX COSAHHEHHH (C BhLIEIEHHEM
H;0, Hy) u o6pasoBaHust BBICOKOMOMEKYJAPHBIX —COENXHHEHHIl
C BBICOKHM COflepXKaHueM yrJjepoaa. B ocHoBe o6pasoBanust criek-
LIErocsl KOKCa JieXXaT NMPOLECChl: 1) MuaB/ieHHs U MOJIEKYJASPHOTO
COMMXKeHHs, 2) KOHACHCALMM aPOMATHUECKHX COEIMHEHMI U 3a-
TBepleBaHust. KoMIoHeHTaMu, BLISHIBAIOLIMMH CHeKaHHe yIJel,
SIBJISIIOTCS] HU3KOMOJIEKYJISIDHEIE, TePMUYECKH CTOHKHe, CIOCOGHBIe
pasMAryarbCsi apoMaTHyYeCKue COeIUHEHUS, Y MOJIOABIX TOIWIUB
3HAYMTEJIbHYIO POJIb  HMFPAIOT NPOAYKTBI TEPMHYECKOro pacriajia
JIMTHHHA H JIpyrue COeJMHEHHSI apOMaTHUECKOH TNPHUPOJIHL.

Y TOIJIMB BBICOKOH CTenmeHH yIvieDHKANMH NOTEps] CIIOCOGHOCTH
TNepexouTh B IJACTHYHOE® COCTOSIHME SIBJISIETCS IOTepeil CrnocoGHo-
CTH BCTYNaTh B XHMHYECKHH KOHTAKT M BCJEACTBHE 3TOrO 06paso-
BblBaTb INPOYHOATOMHOCBSI3aHHBIE cHCTeMB.. Topdhbl o6jagaior
OrpaHHYEHHOH CMEKaeMOCTbIO BCJEACTBHE BEICOKOH NOPHUCTOCTH H
MaJioro coliepxKaHHs apoMaTHYECKHX COeIMHEeHHH, 0GyC/0BJUBAIO-
mux crnekanue. MckyccrBennble 106aBKH JIMTHHHA K TOP(Y NOBHI-
IIAIOT HHTEHCHBHOCTb IPOILECCOB CNEKaHHss M IOYTH B JBa pasa
YBEJIHUHBAIOT MPOYHOCTH KOKCOB.

[aBHBIMH peakIMsIMH CIeKaHUs I[IPH KOKCOOGPA30BAHHH SIB-
JISIIOTCH peaKLHH KOHJIEHCALMH: a) apOMAaTHYeCKHX YIJIEBOZOPOJOB,
6) apoMaTHYeCKHX yIJIeBOJOPOJOB ¢ (heHONAMH, B) (heHoJoB (npo-
AYKTOB pacnajia JILTHMHOB) C (DeHOJIaMH, I') apoOMaTHYECKHX YIle-
BOOPOAOB (M (DeHOJIOB) C NPOU3BOAHBIMH (ypaHa.

¥Yram, TPYAHO CleKaloliuecs, JAlOT JY4IIHH KOKC, TaK 3Ke Kak
H TOP®, NPU YIWIOTHEHHH U NPH JoGaBKax apoOMAaTHYECKHX YIJie-
BOI0POXOB.

BoubutcTBo TOpdoB, 06712128 BLICOKOH MOPUCTOCTBIO H TEpPsis
NpH TEPMHUYECKOM pacnafe 3HAUUTEJNbHOE KOJHYECTBO JIETYUYHX,
MOXeT 06pa3oBaTh NPOYHBIH CHEKIIMACS KOKC TOJBKO MPH YCJIO-
BHH: a) HHTEHCHBHOH HauyaJbHOH YKNaJIKh Matepuana, 6) OTCyTCT-
BHSI KOMIIOHEHTOB, IPeNATCTBYIOIIUX ycaJKe KOKCa BO BCeX CTa-
JIUSIX, W B) DaBHOMEPHOTO pachpefiesIeHHs] LEeMEHTHPYIOLIHX KOM-
MOHEHTOB aPOMAaTHYECKOH NDUPOJBI; MO3TOMY HHCIEPTHPOBaHUE —
MexaHMuecKas lepepalGoTKa, SBJAETCA 06s3aTe/bHEIM MEPONpPHS-
THeM. [TosoxuTe/IbHYIO pOJIb MrpaeT yaaseHne KUCJIOPOAA BO3[yxa
13 TonHBa. II0JyKOKC H KOKC He SIBJAIONCS CBOGOAHBIM YIJIEPOAOM
HJIH ero KOHLeHTPaToM. KoKC COCTOHT M3 BEICOKOMOJIEKYJISIPHEIX CO-
€MHEeHH, NMPEHMYILeCTBEHHO H3 apOMAaTHYeCKUX MHOTOSIIEPHBIX
NPOAYKTOB, 06/1a1al0INX PSAAOM CBOHCTB, 3aBHCSIIHX OT CTPOEHHS
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KOMIIOHEHTOB, XHMHYECKHH COCTaB JIOGOTO KOKCA MOXHO PeryJH-
poBaTb. B COOTBETCTBHH C 3THM NpeACTaBJSETCS BO3MOXKHBIM CHH-
Te3poBaThb KOKCHl: 1) Gorarbie KHCJIOPOAOM, 2) GeaHbie KHCJIOPO-
JIOM, a TakXe OOBSICHUTb 06pa3oBaHHE KOKCOB, GOraThiX asoTOM
n cepoil. Cozmep:raHue KHCJIOPOJA B KOKCE CTOHT B NPSAMOH 3aBHUCH-
MOCTH OT COAepxKaHUs (DEHOJIOB B MCXOLHOM NPOAYKTe H B o6part-
HOM — OT COJEpKaHHS apPOMATHUECKHX YIJIeBOAOPOJOB. Peaknuon-
Hasl CnocOGHOCTb KOKCOB 3aBHCHT He TOJIBKO OT BEJHYHHBI MOBEpPX-
HOCTH KOKCa, HO H OT ero XUMH4YecKo# cTpyKrypwl. Ilpexncrasisercst
BO3MOKHBIM OOOCHOBATb M TaKoe CBOHCTBO KOKCa, KaK 3JIeKTpoO-
IPOBOJHOCTB, .

PeaxuuonHasi crocoO6HOCTh KOKCOB HE OTPaHHYHBAETC 06-
JIaCTbl0 PEaKIMH OKHCJIEHHS H BOCCTaHOBJeHHdA. [IoMHMO peakmuii
C KHCJIOPOACOJEepKAIIHMH BellleCTBAMH, KOKCHI IIOKa3bIBAalOT pas-
JIHYHYI0 DeaKLHOHHYIO CIOCOGHOCTh IO OTHOIIEHHMIO K IIpoleccaM
aJKUJIUPOBAHMSA H apHJIHPOBAHHS.

Jaxe Kokchl, mnporperbie J0 Temnepatypet 950°, He TepsioT
CIIOCOGHOCTH pearupoBaTh C AapOMAaTHYECKHMM YIJIEBOAODOJLAMH,
a TakKe STHJIEHOM, H NPHCOEIUHEHHe STHX BEIUECTB K KOKCY CONpo-
BOXK4eTcsl SKBUMOJIEKYJSDHBIM BBIIEJEHHEM BOLOPOJA.

Peakunn kokcoo6pasoBaHus, TeKyliue Ha MOBEPXHOCTH KOKCOB,
XapakTepHbl CBOEH CHNEUU(HYHOCTBIO M 3aBHCAT OT XHMHYECKOH
NpHPOIBI KOKCa.

Takum o6GpasoM, B Hacrosillee BpeMs B JOCTATOYHOH CTeNeHH
BO3MOXKHO YNpPaBJATh INPOLECCOM KOKCOOGPa30BaHHs.
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HOBBIE PEATEHTHI IJI1 ®JIOTAIINU YIJIEA

M.B.luneposmny, B.I.Illawcenn

(BocTounbili KayuHo-Uccaed08aTEAbCKUL Y2AETUMULECKUE UNCTUTYT,
Ceepdaoeck)

B nacrosimiee Bpemsi Ans1 QIOTALMH  yryieil NPUMEHSIOT XHMH-

. UECKH CJIOXKHBIE M HENOCTOSIHHEIE 10 COCTaBY peareHThl. DKCIepH-

MEHTHDPYsl C TaKHMH DeareHTaMH, HeBO3MOXKHO YCTAHOBHTb OIpe-
JeJIEHHYIO 3aKOHOMEPHOCTb B HX HEHCTBHH.

Hamu nposenenbl HcclenoBaHHs —(JIOTALHOHHOTO —JAeHCTBUS
YHCTHIX HHAHUBHAYaJbHBIX XMMHUECKHX BEHIECTB, BXOISIIHX B
TaKH€ pacnpoCTPaHeHHBIE peareHTHl AJs  (JIOTAUMH YIJs, Kak
KaMEeHHOYIOJIbHEIE Macja H HeKOTOphle He(pTHBIE NMPOLYKTHI.

Tax xak Ha pe3yJbTaTH ()JIOTAaUMH OKA3LIBAET BJHSHHE HE TOJMb-
KO MHHEpaJIOTHYeCKHH COCTaB, HO M MaKpO- U MHKPOCTPYKTYDHEIf
COCTaB YIJISl, HCCIeNOBAHHE IeHCTBUSI peareHTOB NPOH3BOAHJH He
npH ¢GJoTalMH Yras B LeJOM, a NyTeM pasfelbHOi dJoranmun
6JIeCTALIMX M MaTOBHIX ero pasHoBuAHocreli. Kpome Toro, Tax kak
pesysabrathl GJIOTAlMH B 3HAYHTEJNBHON Mepe 3aBHCAT OT CTEeNeHH
meTtamMopu3Ma yTJs, HCCIefNoBaHHE (UIOTALHOHHOTO JAeHCTBHS
pearcHTOB NPOM3BOAMJIH C YIJISIMH BCeX CTagufi MeramopcdhH3Ma.

B xauecTse coGupaTtesieii s (JIOTALMH TNPHMEHSJIH MHOTO-
YHCJIEHHbIe aJIKHJIGEH30/b], NpeflebHble W HelpelesbHble AUMKJH-
YyecKHe COeJMHEHHS H aJHIHMKJIHUeCKHE,

ITpoBeneHHHEe HCCIENOBAHMSA NOKA3aJH, YTO HauGojee AKTHB-
HBIMH COGHDATeJsIMH SIBJSIOTCS aJKH/IGEH30JIE C Pa3BeTBJIEHHRIMH
6oxkoBbIMH lensaMu. ONTHMaJbHOE KOJHYECTBO Yrjepofa B GOKO-
BHIX LeNfAX HaXOXUTCH B mpepgeaax 6—9.

BecbMa axkTHBHBIMH cOGHpaTesNIbHRIMH CBORCTBAMH 06J1aJaloT
HenpeseJbHbe COeJHHEHHSI, OCOOEHHO TNPOCTeHIIHe MOJHMEpHEHIe
COeJHHEHHS, HANpHMep, MoJuMepH OyTuJeHa, mponuiena. Hacu-
IIEHHBlE COEJIMHEHHS He ABJSIOTCS COOHpATeNIIMH Aaxe INPH OYeHb
6oabiioM pacxofe. [lpocrefimine HadTeHH Takxe He 06JaAaloT
co6HpaTeJbHEIMH CBOHCTBAMH,

Takum o6pa3oM, aKTHBHHIE COGHpaTeNH NPEACTaBJAAIOT cOGoOf
anoJisipHble COeAHHEHHS C aCHMMETPHUYHHIM CTPOEHHEM MOJEKYJ
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H, CJeJOBaTe/bHO, AUTONBHEIM MOMEHTOM OoJiblie HyJs. Conocras-
nenre (JIOTAMOHHON AaKTHBHOCTH € JMIIOJbHBIM MOMEHTOM IIOKa-
3blBAET, YTO C yBeJHYEHHEM JHUIIOJBHOIO MOMEHTa MOBBIILIAETCS
($HJAOTOAKTHBHOCTD ANOJSIPHBIX COEMHHEHUI.

[eteponosisipHble  MOBEPXHOCTHO-aKTHBHbie COeAMHeHHs (Ha-
npumep, anudaTHyeckue CIHPTH) HABJSIOTCA CaAa0bIMH cobHpare-
JISIMH, ¥ TIDUTOM IJIaBHBIM 00pa3oM npH (JIoTallUH yrjeld KOKCOBOH
cTannu MeramopdHsMa,

Kpome Toro, ObLIO YCTAHOBJEHO, 4YTO HMEETCS COBEpIIEHHO
onpejieleHHas 3aBHCHMOCTb MEXKAY 3JIEMEHTapHBIM  COCTaBOM
yrisi U ero ecTecTBeHHOH (JoTHpPyeMOCTbio (6e3 TnpuUMeHeHHs
pearentoB). ITo Mepe yMeHblIeHHs OTHOIIGHHS KOJHYECTBA yrJje-
poJa K KHCJIOPOLY ecrecTBeHHas (JoTHpyeMOoCTb nagaer. DTo siB-
JeHHe HMeeT MeCTo Kak AJs OJeCTSIIUX, TaK U AJsI MATOBBIX KOM-
noHenros yrieil. CrefoBaTesbHO, YeM MeHee MeTaMop(hu3oBau
yrosib, Tem Gojlee 3HepruyHble coOMpaTe]H HEOOXOAMMO IpH-
menaTtb. Kak Giectsiiye, Tak ¥ MaroBble KOMIIOHEHTHI KOKCOBBIX
yraeit Jayumre ¢JOTHPYIOTCS B CJydae NPHMeHEHHsI aKTHBHBIX CO-
6upareliedf, UeM TakKue e KOMIOHEeHTH rasoBhiX yrieil. bBaecrs-
IIHe KOMIIOHEHTh (JIOTHPYIOTCS 3HAUMTEJNHHO JIydllle MaTOBbIX
yrieit Bcex craiuii MeramMopduama, HO 0COOeHHO OoJsibliasi pas-
HUIa HaGJIofaeTcsd NpH (JIOTALMH ra3’oBBIX YIVIeH, YTO NMO3BOJSET
OCYIIECTBHTb CEJIEKTHBHYIO (DJIOTALIHIO HEKOTOPHIX YrjieHl Mo merpo-
rpagmuueckomMy NPH3HAKY.
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MOJYYEHNE XUMIYECKUX MPOTYKTOB
13 MEPBUYHLIX KAMEHHOYTOJBHBIX CMOJI
METOIAMN THIPOTEHH3AIIAN
110]{ HEBBICOKHIM JABJEHIEM

A.A Kpauko, I.Il.Ilueanna,
J.C.CoBeToBa, . H.Ilarnua

(Hucruryr zopiowux uckonaemviz AH CCCP, Mockea)

[lepBHuHble KAaMEHHOYTOJIbHBIE CMOJIBI, MNOJyYalolHecs IpH
HH3KO- M CpeIHETEMIEePaTyPHOH IieperoHke yrJis, SIBJSIOTCA LEH-
HOM ChIppeBoH 6a3oil Ml NMPOM3BOACTBA PA3JMYHREIX XHMHYECKHX
CoeJMHEeHHA, B OCHOBHOM apOMaTHUYeCKOro xapakrepa — ()eHOJIOB,
GeH3osia, TOJIyOsa, KCHJIOJIOB, Ha(TaJHHA M €ro rOMOJIOrOB, He-
06XOMHMBIX 1JIs1 Pa3BHTHSI POM3BOACTBA IJIACTMACC, MCKYCCTBEH-
HOrO BOJIOKHA, MOIOLIHX CPEICTB.

CyliecTByiolye POMbILIJIEHHbE METOAbl TMAPOreHH3aUHOHHOK
nepepaGOTK¥ CMOJ TOJ BblcOKMM JapJenuem (300-—700 aram),
OpPHEeHTHPOBAHHbIE B OCHOBHOM Ha TOJydYeHHe MOTODHEIX TOILIWB,
He .HaIIM LIMPOKOTO [PMMEHEHHS BBULY BBHICOKOH CTOHMOCTH
noJiyuaeMbIX NPOAYKTOB,

B naGopaTopuu ruaporeHusanuu HMHCTHTYTa roprounx HCKomnae-
mbix AH CCCP npoBogsrtest HccaeoBaHHsI 1O PaspaGOTKe KOM-
GHHUPOBAHHBIX  TEXHOJOTHYECKMX CXeM T'MJAPOreHH3alHOHHOro
NpeBpalleHAs KHAKUX TPOAYKTOB IMHPOJM3A YIJIsi INOA HEBHI-
COKHUM JaBJjeHMeM — a0 100 ara— B ueHHBIe XHMHUYECKHe IpO-
JYKTHI.

ITpenMerom HacTOSIIEr0 COOOLICHHST SBJSIOTCS Pe3yJ/bTarThl,
noJiyueHHble TPH [epepaGoTKe CMOJB  CPeJHeTeMIepaTypHOro
MOJYKOKCOBAHHUS YePEMXOBCKUX YTJIeH.

[TepepaGoTKa CMOJBI 3aKJIOMAETCH B [OJYYEHHH AHUCTH/IATA
¢ TemmepaTypoil Kuneuust 10 360° u ocratka. OCTaTOK HCMOJMb-
3yeTCsl B KayeCTBE€ CBf3YIOWIEro MNPH OPHKETUPOBAHHH KaMEHHBIX
yraeit M JIsi IPUTOTOBJIEHHST AJIEKTPOLHOrO KoKca, B nociennem
cydae KHAKME MPOLYKTHl KOKCOBAaHMsA Teka repepabaThiBalOTCs
BMecTe ¢ JHCTH/JISITHBIMH (QPaKUUSIMH CMOJIBI
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W3 puctunnsatabix dpakuuii BhAeAsIOTCS (GeHOJB, HeATpasb-
Hble KHCJIOPOJHbIE COCAHHEHHs, a30TUCThIE OCHOBAHHS B KOJHUECTBE
12—15% ot Beca cMOJEI, KOTOpBIE NOCJAE OYUCTKH OGBIUHBIMH
MeTOAaMH CJIyKaT ChIpbeM Uil TPOM3BOACTBA IJIAaCTMace, (JIOTO-
peareHos, n/1acTHGUKaTOPOB, aHTHKOPPO3HHHEIX JOGABOK H Ap.

Padunar noasepraercss rufipoodyucTke noj AaBieHueM 40 aTs
Hal aJioMOK06aJIbTMOJHOAATHEIM KaTaJH3aTOPOM.

W3 rmaporennsata BHIAGJSIOTCS HOpMaJbHble TMapadHHE Me-
TOJIOM KOMINIEKCOOOpasoBanusa ¢ kapGamunoMm. [Tapadunnl moryr
GBITh HCMOJIB30BaHBI B KAUeCTBE CBHIPbS NIPH NMPOU3BOACTBE MOIOLIUX
CPeACTB, MPHIOTOBJEHHH KPacOK M JIeKapCTBEHHBIX IPeraparos.

OcraTok ruaporeHnsara, COCTOSIIKN B OCHOBHOM H3 COeLHHEeHHH
apOMAaTHYECKOTO M THAPOAPOMAaTHYECKOTO Xapakrepa, KHMSILHIf
B mpenenax 170—360°, momsepraercs nepepaGoTke BO BTOPO#
CTYIEHH TMpolecca THAPOreHH3allHd IOA AaBJeHHeM jgo 100 arm
¢ nosyyeHueM OeH30J1a, TOJIyoJla, KCHJIONOB, HadTanvHa, a- H
p-meTunHadTaNMHOB, aDOMATH3HPOBAHHEIX PACTBOPUTEJEl B KOJIH-
yectBe 15—209% Ha cMoJay, BBICOKOOKTAHOBOTO GEH3MHA — OKOJIO
15% — ¥ crIpbs 1/ MOJyueHHsT MOBEpXHOCTHO-aKTHBHEIX BEIECTB
8 KoJuyecrBe 15—209%.

O6muii pacxon BOZOPOZA HA NMEPepaGOTKY CMOJBI COCTABJSET
2—2,5%, uTo B HECKOJIbKO pa3 MeHblie, ueM Tpebyercs NpH mepe-
paboTKe 1O CYIIECTBYIOIIMM IPOMBIIJIEHHEIM CXEMaM.
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HOBBIE METO/IbI TIPOU3BOJACTBA BOJIOPOJIA
HA OCHOBE TBEPJ[IbIX TOILINB

B.B.JleGenen

(Hucruryr zoprouuz uckonaemsiz AH CCCP, Mockea)

Hpoé.nema NoJIy4eHHus [AelIeBOro BOAOPOAA B BbICOKONIDOU3BO-
JIMTENIbHBIX ~ arperatax SIBJSIeTCsl BaXKHOM HApOJHOXO3SHCTBEHHOM
3agaueil. TlepcreKTHBHBIMH METOAAMH MOJYYeHHS BOAOPOAa MOTYT
GBITH HerpephIBHbIE NPOLECCH, OCHOBAHHbIE HAa BOCCTAHOBJIEHHH
CMeIUAHHBIX KOHTAKTOB, B COCTaBE KOTODBIX HAaXOAHTCS OKHCb
JXKeJe3a, NCHIEBBIMH Ta30BBIMH HJIH TBEPABIMH BOCCT2HOBHTEJSIMH
¢ TOCAENYIOLIHM OKHCJEHHEM HX [apoM.

Hawmu npuBeaeHbl pe3yJbTaThl U3YYeHUs] KHHETHKH BOCCTAHOBH-
TeJIbHON (pasbl MeTaJI0-NapoBOro mpoliecca NoJjydeHHs BOAOpOAa
¢ MCNIOJIb30BAHHEM Ta30BOrO M TBEPJOr0 BOCCTAHOBHTEJEH, KHHe-
THKH OKHCJIMTEJbHOH (pas3bl 3THX IPOLecCoB (Ha KeJse3e u CMellaH-
HBIX KOHTAKTax), a TakXKe TeXHOJOTHYeCKHe CXEeMbl HOBBIX Hemlpe-
PLIBHBIX METOJOB NOJIy4YeHHs: BOJOPOAA C NMPUMEHEHHEM B KauecTse
BOCCTAaHOBHTeJefi Kokca Oypbix yrjed H BO3AYLIHOrO reHeparop-
Horo rasa, paspa6oraHHble B MHCTHUTyTe TOPIOUMX HCKONaeMbIX
AH CCCP,

HeﬂpeprBHbIﬁMeTaJIJIO-HapOBOﬁ MEeTOnMmoay-
YeHHS BOJOpPOJA C TA30BHIM BOCCTAHOBHTEJEM.
HaiigeHo, 4to NpuMeHeHHe CMELIaHHBIX KOHTAaKTOB (Fey0s, Na;0)
5(deKTHBHO [/ HH3KOTEMNIEPATyPHOTO BHICOKOMPOM3BOAHTEDL-
HOrO MeTaJ/lIo-NapoBOro Mpolecca NoJayueHHsT BOAOPOAA (t = 450—
500°). »
M3yuenne KMHETHKH BOCCTAHOBHTEJIBHOH H OKHCJIHTENbHOH (a3
fipouecca MO3BOJNMAO Pa3paboTaTh TEXHOJOTHYECKYIO CXemy He-
TPepHIBHOTO METOJa TNOJyueHHsl BOJOPOAA C NpUMEHEHHEM B Ka-
4ecTBe BOCCTAHOBHTEJeHl 6aJ/acTHBIX ra3oB (BO3MYLIHBIA, reHepa-
TODHHIH, IOMEHHBIN, TOA3EMHOM rasubHKaUud H Ap.), KoTopas
6nia onpoGoBaHa HAa YKPYTHEHHOH yCTaHOBKE.

BoccTaHOBHTE/IbHAS H OKHCJAMTeNbHAs (aspl mpouecca nposo-
JMJMCh B pPasHBIX annaparax B KHMAIIEM cjloe C UPKYJISlIHen
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MEJIKOGEPHHCTOTO KOHTaKTa MeX[1y anmnapaTami 10 CJeLYIOLIHM
peakuusam:

MeO + H, (CO) — Me + H,0 (CO,),
Me + H,0 —> MeO + H,.

YcroliunBbil CTalMOHAPHBIA Npomece NpOTeKaJ, eClu CTajHs
BoccTanos/lenst npoposnkaercss 10 mun. (¢ = 480°), a cragus
OKHCJIeHHs — 2 MuH. (f = 450°). Tlpu 3ToM NPOM3BOAUTEIBHOCTD
npouecca no sogopony mocrurana 4,0 m3/uac ¢ 1 ke 3arpyskd,
4 CreneHb pasjoxeHuss mnapa — 729%. CTeneHb HCIONb3OBAHHS
OKHCH yrJIepolia B rase BOCCTaHOBHTeJsl coctaBasia 40%. B ko-
HEUHOM rase ocTaBaflock 10 22,6% okucu yraepoma, 4To 103BO-
JILJIO TIDEJYCMOTPETh B TeXHOJIOTHYECKOH CXeMe NpPOMBILIJIEHHOTO
TOJIyUEHHA BOLOPOAA TOAAYY OCTATOYHOTO Tasa HA TasoBYI0 Typ-
6uHy.,

Bonopon, nonyuennsiit npu pa6ore ua YKPYIHEHHOHN yCTaHOBKe,
B cpennem comepxan no 0,5% okucu yriepona. PaspaGoranmmit
METOJ1 OT/INYAeTCs OT CYLIECTBYIOIIHX PSAOM BHITOAHBIX OCOGEHHO-
CTeli: KOMNAKTHOCTBIO YCTAHOBKH, GOJbIIEl NIPOH3BOAHUTENBHOCTBIO, :
BBICOKO CTENEHBI0 HCTIONIB30BAHHS CHIPhS; KPOME TOro, noJIy4eHHe
BOMOPOAA OCYLIECTBAACTCS NP HU3KUX Temneparypax (450—480°).

W3 TexuuKo-5KOHOMHYECKHX HCC/IeN0BAHUM paspaborauHoro
METOJa CJenyer, 4YTo CTOHMOCTb BOAOPOAA, IOJY4eHHOTO II0 HO-
BOMY METOZLy, HH)K€ CTOMMOCTH BOAOPO/A, MIPOH3BOAUMOTO CJAELYIO-
UMY TIPOMBIIIIEHHEIMH CIOCOGaMH,

HenpepoiBuni Xeae3o0-NapoBod MeToq HOJMY-
YeHHA BOAOPOJAA C TBEPIALIM BOCCTAHOBHTEJE M.
Hsyuenne KHHETHKH BOCCTAHOBJIEHHSI OKHCJIOB JKeJe3a TO3BOJIUJIO
paspaboTaTh TeXHONOTHYECKYIO CXeMY HelpPephIBHOIO KeJeso-
MlapoBOrO MeTOAA TMOJy4YeHHs] BONOPOAA B CTALHOHAPHOM CJIOe
C HCIIOJIL30BAHHEM MEJIKO3EPHHCTHIX OKHCJIOB Keseda ((pakuuu
0,25—0,5 mm) u KOKCAa H TMOJYKOKCAa OypbiX yrJeit (bpaxuun
0,25—3,0 mat).

Crenenb HCoONb30BaHUS NOJYKOKca cocTaBasieT 44%, u B Tex-
HOJIOTHYECKOH CXeMe IIpollecca IIpefycMaTpUBaercsl AadbHefilnee
NpUMEeHEeHHe MOJIYKOKCA [JIsl Ta3H(UKALMH B KHISILIEM CJIOE; MOoJy-
YeHHBI Tas HampaBJsieTcs Ha OGOrPeB anmaparTos.

ITpouecc mocTpoen Ha HempepbIBHOMN UUPKYJISIHH OKHCH JKeJe3a
B anmaparax. B BoccTaHOBHTe/IbHBI amnnapaT BBOASTCH OKHUCH
XKeJiesa M INOMYKOKC HTATCKOTO YIS H3 PasHbiXx GyHKEPOB, KOTO-
prle oforpeBaioTcsi UHPKYJIHPYIOIIHM Ta3oM, NONY4aeMbIM B BOC-
CTAaHOBUTEJIBHOM aNfapare W HCNOJb3YEMOM KaK TelJOHOCHTEJb.

Okuch xesesa M HeNpOpeardpOBaBIIMI MOJYKOKC TOAAIOTCS
B OKHCJHMTEJBHHIA anmapar, rie NMPOHCXOAHT 06pasoBaHHE BOJIO-
pona, comepxkaiero He 6osee 0,4% oxkucu yraepona.
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[Tocsle OKHCJMTENLHOrO ammnaparTa peakUUMOHHas CMeChb MOCTY-
faeT B MAarHUTHBI cemnaparop, OTAEJNSIONIMHE OKHUChH XKese3a, KOTo-
past IOTOKOM UHDKYJHPYIONIEro Ta3a HanpasiseTcs CHOBA B GyH-
Kep.

[TonyyeHHblii B BOCCTAHOBUTEJbHOM amnmnapare ras MMeer cie-
AYIOUMH COCTaB: W3 KOKCA MTATCKOTO YIVIS: COy—20,9%; CO —
71,25%; H,—7,35%; u3 noaykokca uratckoro yras: COp—
16,45%; CO —66,20%; Hy — 17,35%.

PaspaGoTalublit MeTOJ OTJIMUAeTCs OT BCeX CYUIRCTBYIOLIMX
BO3MOKHOCTBIO HCIIOJIb30BAHUS B KaueCTBe BOCCTAHOBHTEJS Jelle-
BBIX TBepJbIX MHOTO30JbHBIX TOIUIHB, YTO 3HAYHTEJbHO YIEUIEBHT
mosyuaeMblii Bozopox. IlponssoguTesipHocTs Tpouecca (5,57 M3
Hy/uce ¢ 1 Ke 3arpyskH) B HECKOJBKO JECATKOB Pas MPEBHIIAET
POU3BOAHTENBHOCTh TIEPHOMUECKOTO KeJIe30-T1apOBOro mnporecca.

HoBble MeTo/bl MOJYYEHHSI BOJAOPOJA XapaKTepH3YIOTCS KOM-
NaKTHOCTbIO YCTAHOBOK, BBICOKOH IPOH3BOAMUTE]bHOCTBIO M MOTYT
HAHTH NpUMeHEeHHe Ha NPEANPHATHAX XHMHUYCCKOH M Mac/oXHpO-
BOM NPOMBIIUJIEHHOCTH.
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KIACCUGUKAIA YIJIEN,
OCHOBAHHAS HA PA3JINYNN MX XHMHAYECKON
IIPHPOJIBI

H.K Kaonmoros, C. . TanyeHKO

(Bocrounbvili HayuHO-uccaedo8aTeAbCRUL YeaeTUMUYECKUL UHCTUTYT,
Csepdaosck)

PesysbTaTthl HCCEOBAHUA UM TEXHOJOTMYECKHX HCIBITAHHHA
‘GoJsiee 1400 npo6 kameHHhIx yriell pasumix Gacceiinos CCCP, no-
ayuenHslx B BYXHMHe, y6exaor, 4T0 eJHHCTBEHHOH OCHOBOH AJ1a
pa3paboTku HauGosee YeTKOH KJaaccHHKaluu yriefi Bcex Gaccei-
HOB N0 MX TEXHOJIOTHYECKWM CBOHCTBAM (B OTHOIIEHHH HX IEH-
HOCTH He TOJBbKO JMJIsi TIPOU3BOACTBA KOKCa, HO H AN IPYTHX
BHJIOB HCIOJB30OBAaHUS) CJAYykKaT AAHHBIE 3JEMEHTAapHOrO aHaJu3a,
‘OTpa’kamwliye XUMHYECKYI0 NPHPONLY YIVIeH, eClH NPHMEHATh OJH-
HaKOBble H ONpeJe/JeHHBIE YCJOBHSI HX HCCJEJOBaHHS.

PaspaGoranHasd Ha OCHOBe OIpeJeJeHHBIX TEOPETHYECKHX IO-
JIOXEHHH KJaaccH(HKANHOHHAA AMarpaMma MOCTPOeHAa Ha 3aBHCH-
MOCTH CJEeAYIOLIMX JBYX OTHOLIEHHH 3JIeMEHTOB OpraHH4ecKoH
Macchl M TIHPUTHOM cephl yrieit (8 Bec.%):

H-100 0 X = O

Y=—=7 0,55, + 0,55, H+0,55,,

3akoHOMEpHOE pacloJioKeHHe yrJeil B HaHHON KOODJAMHATHOH
CHCTEME TO3BOJMJIO YCTaHOBHTB, YTO JIOOOH MOKasaTesb TeXHOJO-
THYECKHX CBOHCTB yIVIeH OlpejesisieTcsl IMIaBHBIM 06pasom clelylo-
mwuMH hakTopaMu: NeTporpadHyecKuM COCTABOM, CTafuedl Mera-
MOp}H3Ma H CTENEHbIO OKHCJIEHHS HJH BOCCTaHOBJEHHS, KOTOpbIe
06YCJIOBJHBAIOT pas3/HyMe JAaHHBIX 3JIEMEHTApHOTO aHaJIu3a,
a CcJIefloBaTeJIbHO, U XHMHUECKYIO MPUPORY YIJIeH.

BhisiBIeHHBIE 3aKOHOMEDHOCTH H3MEHEHHs CBOHCTB yIJyeHl MO
pausiHAeM 3TuX (aktopoB (odopMJeHHBle B BHJE ClelHaJbHBIX
rpa¢ukoB) NMOMOIVIH Da3feNuTh Ha K/IaCCH(HKAUMOHHOA AHArpam-
Me yriu BCex 6acCeHHOB HA KJIACCHl, TPYNNBI U TMOArPYNmbl. ITO
JeJieHHe TPOH3Be/IeHO 10 CJEeAYIOIUM MpH3HAKaM:

a) mo cnocoGHOCTH JaBaTh MPH HHAMBUAYaJbHOM KOKCOBaHHH
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KyCKOBOH KOKC TOH MJIH HHOM CONPOTHBJSIEMOCTH APOGSLIHM H
HCTHPAIOLUIUM YCHJHAM,

6) mo MOBENEHHIO yIJleH B CMeCsX NMPH KOKCOBAaHUHM KaK OXHP-
HSTIOLIMX MM OTOMIAIOMIHX KOMIIOHEHTOB;

B) 110 BO3MOXHOCTH COYETAHHSi MX B CMeCHX [Jis MNOJMy4YeHHs
HauboJlee NPOYHOTO KOKCA.

Kiaccudukanuonnass AuarpaMma MOXKET CJYXXATb TaKKe B
KauecTBe HIMXTOBOYHOH, MO3BOJsiiomell noadupath ABYX-, Tpex-
KOMIOOHEHTHBIE CMecH yrJjefi, o6ecreunBaloLIue NPy OnpefeJeHHbIX
yCJ0BHAX MOJMyYeHHe KOKCa 3aJlaHHOTO KayecTBa, U NpeayrajiniBarb
BO3MOKHOe KayecTBO KOKCa M3 cMeced 3aJlaHHOro COCTaBa.

ColenyeT OTMETHTb Takke, 4To paspaboTaHHas Kjaccuduka-
1MOHHAA CHCTEMa OXBaThIBaeT He TOJbKO KaMeHHBIe YIVIH BCeX
GaccefiHOB, HO H BCe HHBIE BHJABI TODIOYHX HMCKOINAEMBIX, 3aKOHO-
MepHOe pAaCMONOXKeHHe KOTOPHIX JaeT BO3MOXKHOCTh ClieslaThb P
NIPUHIMIKAJIBHO Ba’KHBIX BBIBOJOB O TeHe3HCe Pa3JHYHbIX TOpIO-
YUX HCKONaeMBbIX.
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BBICOKONPON3BOMNTEJILHBIE ITPOIECCHI
CUHTE3A N3 «CO N H»

B.f.Kpyraukos, I. 5, Panonopr, A.B.Boamnckni,
B.B.My3oBckni

(Bcecoloanblii Rayuno-uccaedoearesbCkull UHCTUTYT no nepepadoTke nefruwe
U 2030 U NOAYHUEHUIO UCKYCCTEEHH020 HuUdkozo Tonausa, Mocksa)

Peakuusi cunresa yraesogopona u3 CO u Hp nmporekaer ¢ BH-
JleJIeHNeM 3HAUYMTEBbHOrO KOJIMYeCTBa TelJla. TemIepaTypHHIA HH-
TepBaJl peakUMH OrpPaHHYeH, BCJEJICTBHE Yero OTBOA TelJa, BHI-
JeNSIOIerocsl B 30HE Peakuyy, sBJIsSeTcsl BaXKHOH TeXHOJOTHUEeCKOH
npo6semoit. [l1st COXpaHeHHs1 ROMYCTHMBIX IlepenaioB TeMIepaTyp
MO0 BBICOTe M CEUEHHIO DEaKIHOHHOro MpPOCTPAHCTBA HeoOXoAHMa
paspaboTka 3¢ GbeKTHBHBIX MeTO/I0B TelootBoda. OnHHUM H3 Hau-
6oJsiee COBEpPIIEHHBIX METOAOB yMeHbIIEHHs Ileperaja TeMiepartyp
B CJIOE Karajqu3aTopa sIBJISETCS BeJeHHe KaTaJHTHYECKOH peakuuu
B IICEBIOOXKHKEHHOM CJloe KaTajusartopa. IIpu stoMm ynporiaercs
KOHCTPVKUMsI peakTopa, pajuajbHble W OCeBhle Iepelajbl TeMIle-
paTyp CHHXKAIOTCH JO MHHHMyMa H HCKJIOYaeTcss BO3MOXHOCTH
MeCTHBIX IeperpeBoB. OIHAKO BeJleHHe NpoIecca B IICEBAO0XKHKEH-
HOM CJoe HCK/IIoYaeT BO3MOXKHOCTb CHMHTE3a BBICOKOKHNSAIIHX
TBEPIBIX NapadUHOBLIX YIVIEBOAOPOJOB H3-3a OINACHOCTH arJjome-
palyy YacTHIl KaTaJu3aTopa W HapylLIeHUs COCTOSTHHSA IICEBAOOMKH-
JKEHHsl.

CHHTE3 YTIVIeBOJOPONOB C BBICOKHM MOJIEKYJSDHEIM BECOM He-
06X0IUMO OCYILECTBJ/IATL HA CTALlMOHAPHOM KaTajlH3aTope B peak-
TOpax KOXyXo-Tpybuatoro Tuna. VIHTEHCHBHHIH OTBOX Telia %
CHHXKeHHe DaJMaJbHOTO M OCEBOrO Iepenaja TeMIepaTtyp 3HIech
MOTYT OBITb AOCTHTHYTHl IYyTeM YBeJHUYeHHsi JIMHEHHOH CKOPOCTH
rasa (mpuMeHeHHe LUDKYJSLMH H YBeJHUYeHHe BLICOTHI peaxTopa)
W [PUMEHEHHEeM DPeKTH(HHKALUOHHON CHCTEMBI OXJIAXJEHHS.

Hamu paspaGorana meTonauka BefieHHs Tpoliecca H HakjeHbl
yCJIOBHA cuHTe3a yrieBonoponoB H3 CO u H, Han mceBaooxmxeH-
HBHIM H CTALMOHADHBEIM JKeJe3HBIM KaTaJUu3aTOopOoM. ’

B pesysbraTe TeOPeTHYeCKOH H 3KCIepUMEHTAJbHOH paspa-
6oTku mpobaemsl cuHTesa u3 CO u H, Bnepsrie 8 CCCP ocymue-
CTBJIEH BBbICOKOIIDOM3BOJAUTEJBHEIN NPOIECC CHHTE3A Ha JXKeJe3HOM
KaTajausaTope B NCEBAOOKUIKEHHOM M CTAllHOHAPHOM CJoOe Ha IH-
JOTHBIX ycraHoBKaX. [lokasaHa BO3MOXKHOCTb IJIMTENBHOH CTa-
GUJIBHOH paboThl KATAJIH3aTOPOB B YCJIOBHSIX BHICOKONIPOM3BOMAH-
TeJbHOTO Ipolecca.
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